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Chapter 1.

Introduction.

1-1
Purpose of the Manual.
A. Introduction.

Military installations should
provide efficient and pleasant
physical environments condu-
cive to attracting and retaining
skilled and motivated personnel.
A military installation conveys a
visual image in terms of its de-
sign character and organization
that can be either clear, logical
and attractive or cluttered, con-
fused and disoriented. The de-
sign, location and maintenance
of individual elements such as
buildings, roads, parking lots,
signing and planting, affect the
quality of the visual environ-
ment. Each of these elements
should be functional, attractive
and harmonious with its sur-
roundings to create an environ-
me:it that enhances the capabili-
ty of installations to support
their missions and fosters pride
in and commitment to military
service.

B. Objective.

The objective of the Installation
Design Manual is to provide
guidance for improving the qual-
ity of the visual environment on
Army, Navy and Air Force in-
stallations.

C. Scope.

The Installation Design Manual is
a tool to improve the appearance
and functioning of military in-
stallations by enhancing natural
site assets; compatibly relating
the natural and built environ-
ments; establishing an orderly
organization of activities, circu-
lation and open space system;
achieving a consistent architec-
tural character; and coordinat-
ing site components such as
lighting, signing and street fur-
niture to reduce clutter. This
manual includes information
gathered from a variety of
sources and is intended to serve
as a comprehensive reference of
design guidance for military in-
stallations.

1. The manual provides obser-
vations of common problems,
design objectives and specific
design criteria for components
comprising the exterior environ-
ment of an installation. It also
illustrates their practical appli-
cation in terms of prototypical
design solutions for improving
various types of facility areas
commonly found on installa-
tions. Furthermore, the manual
addresses how such guidance
can be incorporated into the
master planning and facility
design process.

'- These guidelines are directed
toward creating a visually cohe-
sive and attractive installation
that is consistent with good
planning, design and environ-
mental policy. They address
both the design of new facilities
as well as the improvement of
existing facilities; and they en-

compass both visual and funec-
tional considerations. Because of
the need to address a variety of
conditions that could be encoun-
tered on various installations,
the design guidance is primarily
generic in nature.

3. The design guidance in this
manual has been devised for
general application at all instal-
lations. It is intended that each
installation will develop its own
design guide, tailored to its spe-
cific situation and containing
those guidelines dealing with
such locationally specific condi-
tions as climate and prevailing
architectural character. Other
modifications may be necessary
in response to specific installa-
tion policies or some atypical
condition that may exist at a
particular installation.

D. Intended Users.

Improving the appearance and
functioning of military installa-
tions requires quality design.
This entails the interaction of
two essential participants: 1) an
enlightened client and 2) compe-
tent design professionals. The
guidance offered in this manual
is for use by Army, Navy and
Air Force personnel responsible
for installation planning and
design as well as design firms,
particularly those offering com-
prehensive architectural, plan-
ning and engineering services,
who are under contract to plan
and design military installations
or facilities. This manual is di-
rected to both audiences to
promote a high level of aware-
ness of potential design sohutions
and standards, as well as evalu-
ation criteria. It is directed at
making the military a better
client and aiding design profes-
sionals in performing a higher
quality of service.
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Organization of the
Mammal.

The Installation Design Manual is
divided into three major parts
and a set of appendices:

A. Part One: General.

Chapters 1 and 2 provide an in-
troduction to the purpose and
use of the manual, principles for
improving the quality of mili-
tary installations and the means
of incorporating visual design
considerations into the installa-
tion master planning process.

B. Part Two: Design
Guidelines.

Chapters 3-13 provide design
guidance for component ele-
ments that comprise the envi-
ronment of military installa-
tions. These include: buildings,
roads, parking, planting, plazas
and courtyards, walkways, bike-
ways, signing, lighting, site fur-
nishings and utilities. Each
chapter deals with a specific
component in terms of common-
ly observed problems, design
objectives and design guidelines.

C. Part Three: Prototype
Areas.

Chapters 14-18 illustrate how
the use of an installation design
guide can improve five prototyp-
ical facility areas commonly
found on military installations.
These prototype areas include:
main installation entrances,
administrative/headquarters
areas, housing areas, communi-
ty facilities and industrial/
warehouse areas.

D. Appendices.

1. A: Related Mil.
itary References lists applicable
Department of Defense, Army,
Navy and Air Force publica-
tions. Personnel from each serv-
ice need follow only the refer-
ences from their service and
those of the Denpartment of De-
fense. The only exception to this
direction is with respect to
handicapped criteria. Both
Army and Air Force personnel
are to follow DOD 4270 1M.
Navy personnel are to follow the
specific guidance provided in
DM-1 Series.

8. l.’udhl: Annotated
Bibliography provides a selected
listing of basic references on
site planning and design.

3. Appendix G: Mode! Scope
of Work Statement and Design
Consultant Selection Criteria for
the Preparation of Installation
Design Guides offers guidance in
the development of design
guides.

1'80

Preparation of the
Manual.

A. Process.

The preparation of this manual
took over two years and in-
volved four separate phases.
These included field survey and
research, during which visits
were made to 15 separate mili-
tary installations across the
United States; problem analysis
and organization; criteria defini-

tion and development; and cri-
teria coordination and synthesis.

B. Participants.

This manual was prepared by an
interdisciplinary team of design
professionals working in collabo-
ration with project representa-
tives of the Army, Navy and Air
Force. The various design disci-
plines involved included archi-
tects, planners, civil and electri-
cal engineers, landscape archi-
tects and graphic designers.
Army, Navy and Air Force per-
sonnel involved in the plannlng
and design of installation facili-
ties extensively reviewed draft
forms of this manual. This inter-
disciplinary approach and mili-
tary participation were utilized
to produce a responsive, practi-
cal and comprehensive manual.

1-4.
Preponent and User
Comments.

The proponent agency of this manual
is the Office of the Chief of Engineers,
Department of the Army. Army per-
sonne!l are invited to send comments
and suggested improvements on DA
Form 2028 (Recommended
Changes to Publications) to
HQDA (DAEN-MPE-]) Washington,
D.C. 20314. Navy personnel should
send comments to NAV-
FACENGCOM HQ (Code 202), 200
Stovall Street, Alexandria, Va.
22332. Air Force personnel should
send comments to AF/LEEE,
Washington, D.C. 20332.



A brief historical review of site
development on military instal-
lations provides useful insights
into the genesis of most installa-
tion plans and the problems that
have developed over the years
as missions have changed and
the functional requirements of
site planning have become more
complex.

A. Historical
Development Phases.

The historical development of
installation plan forms can be
generally grouped into three
phases. The first of these phases
was the quadrangle plan, influ-
enced by defensive requirements
(fig. 2-1). The second observable
phase was characterized by the
rigid and formal geometry of the
Beaux Arts School which influ-
enced military site planning in

fig. 2-1 IL ”____4

the late Nineteenth and early
Twentieth Century (fig. 2-2). The
third period, which continues to
strongly influence site planning
today, was the World War 11
build-up which was character-
ized by the imposition of a grid-
iron circulation system and re-
petitive, checkerboard, tempo-
rary construction (fig. 2-3). A
dispersed plan concept was
commonly employed during this
period, locating facilities apart
from each other in an attempt
to minimize their vulnerability
under a possible bombing attack.
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The present organization, opera-
tions and development patterns
of installations continue to be
influenced by the gridiron sys-
tem and the dispersed plan con-
cept. The consequences of this
era include facilities that exist
as individual entities which
have little relationship to their
neighbors, either in terms of
their architectural character or
their functional and efficient
operation. Today, energy conser-
vation, operational efficiency
and livability have emerged as
primary installation planning
considerations, replacing those
of the now strategically obsolete
dispersed plan concept.

C. Other Considerations.

Factors not related to the quali-
ty of site planning itself have
contributed to the current diffi-
culties of improving the visual
image and functioning of mili-
tary installations. These include
limited funding resources for
maintenance and improvements
as well as the increased com-
plexity and rapid changes in mil-
itary missions and their pro-
gram requirements.

3-8.
General Guidelines.

The visual quality of a military
installation cannot be funda-
mentally changed by a limited
cosmetic approach to aesthetic
considerations. Instead, a com-
prehensive approach based upon
the following essential guide-
lines is necessary.

A.Bnhance
Existing Assets.

The overall physical image of mili-
tary installations today can be sig-
nificantly improved by enhancing
those existing environmental assets
present at each installation. These
assets may include large reserves of
natural open space, impressive land-
scape features, and historic and con-
temporary buildings of distinctive
character.

B. Employ Practical,
High Quality Design.

Many installations can be vastly
improved at modest costs by a
few simple improvement pro-
grams, such as a tree planting
program and a coordinated sign-
ing system program. Concomi-
tantly, when major investments
in new facilities are contemplat-
ed, their design should contri-
bute positively to the overall



image and attractiveness of the
installation. This can be accom-
plished within reasonable budg-
etary restrictions by sensitive,
practical, high quality design
which does not necessarily cost
more, either in terms of design
fee or construction costs, than
an inefficient or poorly executed
design solution.

c.uunu‘:uusm
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1. Site Analysis as the
Foundation of Site Planning
and Design. Careful considera-
tion of natural and man-made
site conditions is the foundation
of both master planning and site
planning design. Essential site
features which should be consid-
ered include topography, vegeta-
tion, drainage, views, climate,
availability of infrastructure
(circulation and utility systems),
and functional and aesthetic
relationships to other site facili-
ties.

8. Development of an
Overall Conceptual
Pramework. Sound site plan-

ning cannot be achieved on a
site-by-site, problem-by-problem
basis, but must be based on a
master plan which is properly
conceived to allow each problem
to be resolved as a part of a to-
tal concept. This conceptual
framework starts with land use
planning based on not only func-
tional or mission requirements,
but also on careful consideration
of the ecological, physical and
visual character of the installa-
tion, on future growth flexibili-
ty, on development of a circula-
tion system which serves but
does not dominate the setting,
and on the perception and conti-
nuity of physical form of the
built environment.

3. Integration and
Coordination of Site
Gomponontl. The design and

detailing of site components, in-
cluding paving, plant materials,

street furniture, lighting and
signing, should be developed as
a consistent system related
functionally and aesthetically to
such organizing elements as the
circulation system, land use and
activity centers. The coordina-
tion and orderly development of
these component systems add
greatly to establishing an im-
proved image and more func-
tional environment.

4. Energy Conservation.
Energy conservation objectives
and site planning and design
activities interface both at the
master planning policy level as
well as in the design and siting
of individual facilities. Land use
and transportation master plan-
ning should strive to minimize
necessary auto trips by locating
related activities together and
developing a balanced transpor-
tation system which encourages
pedestrian, bike and public
transit as attractive alterna-
tives to the auto. Building orien-
tation, massing and detailing, as
well as the interrelationship to
adjacent buildings and planting,
all have implications on site de-
sign to reduce energy consump-
tion. The necessities of energy
conservation require new crite-
ria affecting building design deci-
sions, and changes in previous
concepts of building form and
site relationships.

8 - 80
Relationship to the
Master Planning Process.

While master planning proce-
dures of the Army, Navy, and
Air Force are different, they
generally focus on existing phys-
ical conditions, future installa-
tion requirements, and proposed
land use and circulation. If the

visual quality of military instal-
lations is to be improved, design
procedures as well as guidelines
must be incorporated into the
installation master planning
process. It is at the master plan-
ning level that there is an ap-
propriate overview directed at
ensuring overall _ ~ordination
and compatibility s mong indivi-
dual program needs. Formula-
tion of an installation design
guide as part of the master
planning process is the proposed
mechanism to guide improve-
ment of the visual quality of a
military installation. The instal-
lation design guide would pro-
vide visual design guidelines and
criteria consistent with master
planning objectives.

‘o The development of the in-
stallation design guide would be
based on the general guidelines
of the Installation Design Man-
ual. However, the design guide
would be responsive to such lo-
cationally specific conditions as
climate, prevailing architectural
character, indigenous plant
materials, and any other atypi-
cal installation conditions or pol-
icies.

Bo An interdisciplinary design
team composed of architects,
engineers, landscape architects
and graphic designers should
develop and implement the de-
sign guide in a four-step process.
This four-step process, described
in detail in the following para-
graphs, is a general methodolo-
gy for considering visual design
impacts during master planning,
site planning, architectural de-
sign, renovation and mainte-
nance of installation facilities.



Step 1: Assess the Existing Vis-
ual Environment

Step 2: Formulate the Design
Guide

Step 3: Implement the Design
Guide

Step 4: Evaluate and Update

An overview survey should be
conducted initially to assess the
existing visual environment of
the installation. The purpose of
this survey is to evaluate the
visual quality of the installation
and to identify dominant visual
impressions, both positive and
negative.

1. Those conducting the survey
should imagine themselves
seeing the installation for the
first time, approaching and en-
tering main gates and proceed-
ing to major destinations within
the installation.

&. Consideration should be giv-
en to conducting the overview
survey both at nighttime as well
as daytime. The after dark sur-
vey can assist in evaluating
signing and lighting.

3. Taking photographic se-
quences along these routes is a
useful technique to document
observations and to allow for a
more careful study of specific
elements that comprise the vis-
ual image of the installation (fig.
2-4).

4. During the survey, dominant
visual impressions should be
recorded on a map of the instal-
lation. A notation system can be
used to record important obser-
vations such as focal points,
edges, scenic views, etc. The
mapping should record these
elements as well as qualitative
impressions such as attractive
areas, streetscape clutter, etc.

B. Supplementary
Surveys.

Supplementary surveys directed
at specific elements such as ar-
chitectural character, signing,
plant materials, ete., can be con-
ducted when identified as an
area of primary concern in the
overview visual survey. The spe-
cific approach and level of data
collection for these more de-
tailed surveys will depend upon
the particular requirements of
the installation and the subject
being considered. (See Design
Guidelines chapters of Part II of
this manual for more detailed
discussion of specific elements,
especially Chapter 3: Buildings;
Chapter 6: Planting; and Chap-
ter 10: Signing.)

C. Documentation of
Findings.

The results of the visual survey
should be documented in a writ-
ten report with supporting
graphic illustrations.

1. The report should essentially
deal with the overall visual or-
ganization of the installation, its
major visual assets and liabili-
ties or problems and opportuni-
ties and any detailed visual re-
connaissance of specific problem
elements.

8. The graphic illustrations
should clearly depict the major
findings of the survey. This can
be effectively done by an overlay
method that locates and records
major findings of the survey
over a base map of the installa-
tion. Pertinent photographs and/
or sketches can also be used to
supplement the mapping graph-
ies.



3-6.

Step &: Formmiate the
Design Guide.

A. Goals and Objectives.

In order to develop a design
guide, it is necessary to estab-
lish specific goals and objectives
for improving the visual attrac-
tiveness of the installation. The
specific mission, priorities, exist-
ing visual assets and liabilities,
and plannned changes for each
installation should influence the
formulation of these goals and

objectives.

B. Overall
Oriteria and

After the design objectives of
the individual installation have
been established, design criteria
responsive to these objectives
should be formulated. These cri-
teria should be developed for
each of the major elements
comprising the visual environ-
ment of the installation. Based
upon these criteria, the design
guide should establish overall
design guidelines for the instal-
lation, including:

l.a general architectural de-
sign vernacular, indicating de-
sired architectural character,
massing, scale, materials and
color palette;

8. plant materials, prototypical
applications and details that are
appropriate to the installation
and its climate;

3. site planning and design

guidelines for site systems in-
cluding circulation (vehicular,
pedestrian, bikeway), parking,
signing, lighting and utilities;

4. a coordinated design system
for site furnishings, signing and
lighting.

C. Detailed Design
Criteria and Guidelines.

Beyond the overall design guide-
lines, the scope and detail of the
design guide can vary depend-
ing upon the specific needs of
the installation. Initially, it
could address in detail any or all
of the subjects most appropriate
to the installation. The design
guide should be thought of as an
evolving publication, where sec-
tions can be added or updated
over time as needed.

D. Yormat.

The format of the design guide
should make it easy to use, ex-
pand and update. Typically con-
sisting of text, illustrations and
photographs, the design guide
should have its narrative keyed
as directly as possible to its sup-
porting graphic illustrations or
photographs. A black and white,
ring-bound format is recom-
mended as an economical one
that readily allows additions and
updating.

B. Example.

As an example of what could be
included in a design guide, the
following objective, design cri-
teria and design prototype were
developed for a military installa-
tion in the Pacific Northwest.*

“Building Objective: Architec-
tural materials should be ex-
pressive of Northwest building
technology. Puget Sound is tra-
ditionally a lumber area. The
centers of steel production and
building component manufactur-
ing are far away. There is, how-
ever, an abundance of concrete
aggregate materials. Local clays
for brick manufacturing are
available but masonry labor
rates are high.”

*Design Guide to Architecture, Land-
scape, Lighting, Graphics - Trident Sup-
port Site, (Bremerton, Washington) De-
partment of Navy, pp. 1-4, 1-6, 1-8 and
2-12.

- ]
“Building Design Criteria: It
is recommended that all build-

ings in the core utilize architec-
tunleanaeteutbcbancnﬂ

color additive in order to over-
come the cold grey tone, which
until recently was typical of
Nartbmtcoaaete,espeaaﬂy
as viewed in wet weather.”

"&'tci‘umisbimbea’;nho—
totype: Bench (fig. 2-5): This is
tbebancelementd’tbesysten

wood. Concrete in the form of a
standardized pre-cast concrete
slab with 3/4” chamfered edges,
incorporating light colored ce-
ment with the end product sand-
.biasted. The concrete element
forms the joint with the ground
plane. Wood, treated with pre-
servative but left unstained, is
used for the seat and back. Use
of oversized wood members is to
achieve appropriate ruggedness
and scale relationships. All
edges shall be eased and all
Joints bolted and plugged where
possible. The design is adaptable
to leaving the back off for areas
where short-term seating is an-
ticipated. A wooden bench de-
sign with concrete supports or
frame and contoured seat should
be included for areas where a
really comfortable bench is de-
sirable.”
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B. Priorities.

The rank ordering of the visual
design goals and objectives will
aid in establishing priorities.
Potential projects should be
evaluated as to their likely im-
pact on these goals and objec-
tives. Often this conscious exer-
cise will result in modifications
to or elimination of contemplat-
ed projects. Maintenance and
improvement projects as well as
construction projects should be
evaluated in this manner.

C. Scheduling.

Projects should be scheduled in
annual work programs and
phased according to their antici-
pated effect on all the goals and
objectives of the master plan,
not simply visual design consid-
erations. Special consideration
of system-wide improvements is
necessary in order that the vis-
ual and functional impact of
projects is not dispersed ineffec-
tively.

8-7

Step 3: Implement the
Design Guide.

A. Funding.

The plan for visual design im-
provements must be balanced
against fiscal capabilities. Spe-
cial funding may be available
for certain projects, such as ad-
ditional maintenance and reno-
vation funding for designated
historical structures; however,
almost all of these improve-
ments will be accomplished as
part of the military construction
program, and operations and
maintenance funds.

D. Detailed Design and
Evaluation.

Once it has been determined to
include a project in an annual
work program the selected ar-
chitect-engineer and the respon-
sible government personnel who
serve as the client should follow
the installation design guide to
the greatest practical extent in
both designing and evaluating
the project. Furthermore, the
design guide should be used by
engineering, operations and
maintenance personnel, and all
other decision-makers who influ-
ence the visual environment on
the installation.

2-8.
Step 4: Evaluate and
Update.

Periodically, the guidelines of
the manual should be evaluated
and updated relative to their
effectiveness and possible
changes in mission or priorities
within the installation.



Part II

Desi
Gu.idelinlgel;







Chapter 3. Buildings.

The image of an installation is
largely determined by the de-
sign character and siting of its
buildings. The objectives of the
site planning and architectural
design process must go beyond
the need to satisfy the function-

al requirements of a facility. It
should strive to achieve an or-
dered sense of place - a comfort-
able, attractive and functional
setting for its intended activi-
ties.

11



Section I:

Observations
and Objectives.

s'lo
Typical Problems.

While field conditions vary con-
siderably according to a particu-
lar installation’s mission and
setting, a number of common
problems have occurred in the
design character and siting of
buildings at various installa-
tions.

A. Development Pattern.

Buildings are typically orga-
nized within a grid network of
streets and utilities that can
easily result in a visually mono-
tonous development pattern and
can limit facility design and
expansion opportunities.

B. Design Process.

When facilities were sited on a
case-by-case basis without an
overall conceptual framework or
master plan, a chaotic develop-
ment pattern often resulted
where facilities were poorly re-
lated, both visually and func-
tionally, to each other as well as
to the circulation and open
space systems of the installation

(fig. 3-1).

fig. 3-1

C. Relationship to Site
Features.

Natural site features such as
topography, trees and scenic
views were often ignored in fa-
cility design. When properly rec-
ognized, such features can be
preserved and enhanced as as-
sets that compatibly relate facil-
ities with their natural setting.
Furthermore, environment dis-
ruption and landscape recon-
struction costs can be minimized
(fig. 3-2).

fig. 3-2

D. Parking.

The voracious spatial demands
of automobile parking and circu-
lation commonly dominate the
physical setting of facilities

(fig. 3-3).

fig. 3-3

E. Architectural
Character.

The architectural character of
new facilities is often incompati-
ble with older development. In
such cases, new buildings have
either ignored the prevailing
architectural character and
scale of adjacent buildings or
unsuccessfully attempted to re-
late them by some cosmetic or
imitative technique. Successful
examples have been accom-
plished by contemporary design
that relates new buildings to
older development by means of a
compatible scale, massing, form,
color and materials (fig. 3-4).
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The space between buildings has
often been considered “left-
over” space without appropriate
planting (fig. 3-5).

fig. 3-5

@. Coordination with 8ite
Development Components.

A lack of design coordination
often exists between buildings
and their site development com-
ponents such as lighting, signing
and street furniture.

H. Historic Preservation.

Many installations contain
buildings of noteworthy histori-
cal architecture or areas of his-
torical significance that provide
an important sense of heritage.
In some cases the integrity of

- the building or area has been
damaged by either insensitive
design modifications or introduc-
tion of incompatible elements
into the area (fig. 3-6). Through
preservation and adaptive reuse,

many of these resources can
provide both functional facilities
and a sense of history to an in-
stallation.

1. Climate
Considerations.

Many buildings have been de-
signed and sited with little re-
gard to climatic conditions. In-
stead, there has been a heavy
reliance on the mechanical and
electrical systems of a building
to overcome climatic conditions.
Proper building orientation,
building design and planting
design can conserve energy as
well as provide pedestrian pro-
tection and comfort from incle-
ment weather, temperature ex-
tremes and intense sun glare

(fig. 3-7).

fig. 3-6

fig. 3-7

3-8.
Objectives.

A. Adapt Building
Designs to Natural Site
Conditions.

1. Physiographic Features.

Respecting and using the natu-
ral environment to advantage
requires careful consideration of
site conditions such as topogra-
phy, vegetation, tree cover, cli-
mate and views. The careful
preservation, accentuation or
studied alteration of natural site
features enables new facilities
to blend with their natural set-
ting. Furthermore, such prac-
tices minimize plant replace-
ment costs and negative envi-
ronmental impacts of construc-
tion as well as future site
maintenance problems. The de-
struction of the natural environ-
ment by the all too frequent
development process of gross
clearing, regrading to a “work-
able” profile, channelization of
natural site drainage and then
replanting should and can be
avoided or minimized.

8. Climate. Proper consider-

ation should be given to prevail-
ing winds, solar orientation and
micro-climatic conditions. Build-
ing orientation as related to so-
lar and wind conditions, building
form in terms of shape, massing,
fenestration and color, and
planting can all be used to modi-
fy the adverse effects of climate.
This will help to conserve ener-
gy through reduced dependence
on a building’s mechanical and
electrical systems and to provide
for pedestrian comfort and con-
venience.

B. Relate Buildings in
Groups.

The most frequently encoun-
tered site planning problems on
military installations is the
planning of buildings in groups.
This may involve either the fit-
ting of a new building into the

13



context of existing buildings or
the incremental, long-range
development of a planned group
of buildings. In either case, suc-
cessful site planning and design

requires dealing with many

more factors than simply drop-
ping the building into the center
of a vacant site. Essential con-
siderations include the organiza-
tion of site access; the separa-
tion of auto, pedestrian and
service traffic; the functional
and visual organization of the
space between buildings; the
establishment of compatible
scale and architectural charac-
ter between buildings; provi-
sions for anticipated growth and
expansion; and the relationship
of buildings to natural site fea-
tures.

C. Develop a Coherent
Architectural Character.

Most military installations have
been developed over a long pe-
riod of time. Often a new building
is located among older facilities
in an area with a prevailing
character established by a given
architectural style, material or
scale. The character of the area
may be the result of an historic
regional style such as the Span-
ish Mission Style at Fort Sam
Houston and the San Diego
Naval Training Center. In other
instances, an order has been
established by a consistent use
of materials, such as brick, and
a similarity in massing and
building height. Many factors
contribute to perpetuating a
coherent architectural character
including scale, materials, color,
massing, form, proportions, spa-
tial relationships and supporting
site components. This requires
the talents of skilled architects.
A consistent and coherent archi-
tectural character fosters a

with manv
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“sense of order” and a “sense of
place” within an installation. It
is an important visual attribute
to be carefully guarded and per-
petuated by future development.

D. Preserve Historic
Buildings and Areas.

Recognition and preservation of
an installation’s historical areas

and architecture are important

aspects of installation design
and help foster and instill a
sense of heritage among mili-
tary personnel and civilians
alike. In addition, these facilities
provide an element of visual
interest and variety. Maintain-
ing an appropriate setting for
these historic facilities is essen-
tial in preserving their visual
integrity. These facilities often
offer opportunities not limited to
historic display, such as adap-
tive reuse of their interior space
as functional facilities.

and Implementing
Architectural
Guidelines.

Every installation should develop its
own architectural guidelines to pro-
mote a coherent architectural
character that provides visual order,
clarity, interest and human scale
within the installation. These ar-
chitectural guidelines should be
specific enough to assure basic har-
mony and coordination of architec-
ture, yet flexible enough to promote
variety and visual interest. Employ
the following general process to es-
tablish architectural guidelines for
an installation.

A. Assess the Existing
Architectural Character.

Initially, the architectural char-
acter of most existing buildings
within the installation should be
identified and analyzed. This
can be accomplished by a visual
survey and background research
conducted by a trained architect
or team of architects, document-
ing their findings on a survey
form, maps and photographs.
The architectural style, histori-
cal or architectural importance,
exterior condition and altera-
tions of these buildings should
be determined. In addition, the
compatibility of each building



with its setting should be evalu-
ated in terms of building form
and height, materials, color and
architectural details. Architec-
ture of merit as well as areas of
coherent architectural character
and interest should serve to es-
tablish a prevailing architectur-
al character upon which the .
architectural guidelines are to
be based.

B. Rvaluate Other
Architectural
DOCOTMIRARRS. Architectural
guidelines should also be based
upon other factors influencing
the architectural character of
the installation. These factors
include climate, land form, land-
scape character, contemporary
building technologies and eco-
nomics of the area.

C. Formulats Architectural
Guidelines. Based upon the

prevailing architectural charac-
ter and other architectural de-
terminants, architectural guide-
lines should be developed for the
installation. These guidelines
should specify the general archi-
tectural style, massing, form,
materials, colors and details for
new as well as renovated facili-
ties. These architectural guide-
lines can be developed at three
levels of detail:

1. overall guidelines governing
the entire installation,

8. general guidelines for func-
tional subareas or districts with-
in the installation, and

8. specific design guidelines and
criteria for a particular facility
or building complex.

D. Implement Architectural
Guidelines. The architectur-

al guidelines should be comple-
mented in a twofold manner.
First, they should serve as de-
sign criteria for architects under
contract to prepare design plans
for new or renovated facilities.
Second, they should serve as
evaluation criteria for military

personnel responsible for over-
seeing the design of these new
or renovated facilities. Consider-
ation can also be given to estab-
lishing a Design Review Board
composed of government person-
nel and/or independent design
consultants who would be re-
sponsible for reviewing design
proposals and suggesting modifi-
cations prior to final approval of
the design plans.

8".
Hatural Site Conditions,

The site planning and design of
buildings should relate harmoni-
ously to the landscape character
and climatic conditions.

A. Landscape Character.

Apply the following principles to
minimize adverse impacts on the
existing site (figs. 3-8 and 3-9).

fig. 3-8

fig. 3-9

1. Inventory existing natural
terrain, vegetation and views
prior to formulation of a site
development concept.

8. Preserve, enhance and use
advantageously such natural
site features as mature trees
and vegetation, terrain, and
topographic features and scenie

s arndd wrodas
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3. Locate facilities that have
expansive building types and
parking requirements on rela-
tively flat terrain. Generally,

fig. 3-10

these are site areas with less

than 6% slope gradients
(fig. 3-10).

‘- Use moderately sloping (6 to
15% slope gradient) areas for
residential or other less expan-

sive building types that can
adapt to the sloping terrain (fig.
3-11).

8. Avoid development in steep-
er slope (greater than 15% slope
gradient) areas where adverse
environmental impacts and de-
velopment costs begin to esca-
late dramatically.

6. Avoid development in natu-
ral drainageways and flood
plains; land uses for flood plain
areas should be limited to open
space preserves and outdoor
recreation facilities.

7. Provide a reasonable balance
of cut and fill.

8. Provide adequate continuous
slopes for all parts of the site
not occupied by buildings. These
slopes should be graded to drain
toward streets or natural drain-
age courses to keep to a mini-
mum the number of required
storm drains. Grassed slopes
away from buildings should be a
minimum of 6 inches vertical for
a horizontal distance of 10 feet.
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B. Climate.

Site and design buildings in re-
sponse to the local climate to
provide a comfortable setting
for outdoor activities and to
conserve energy by lessening
the demands on the heating and
air conditioning systems of a

do Utilize medium colored build-

ing surfaces exposed to the sun
and dark colors on recessed sur-
faces to absorb solar radiation.

€. Use generous south facing
windows to capture warming
solar radiation within the build-
ing interior.

fig. 3-12

building. General guidelines for
the siting and design of build-
ings in various climatic regions
are set forth below. Figure 3-12
illustrates the general extent of
the four major climatic regions
within the continental United
States.

1. Cool Reglons. Design and
site buildings primarily for win-
ter heat conservation by maxi-
mizing the warming effect of
solar radiation in winter and
reducing the impact of cold win-
ter winds.

&. Utilize south and southeast
facing slopes.

b. Orient active outdoor pe-
destrian areas of the building to
the south.

€. Create protected sun pockets
for outdoor pedestrian areas (fig.
3-13).
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f. Locate buildings on the lee-
ward side of hills in the “wind
shadow” (fig. 3-14).

‘o Use the natural insulation of
the earth where possible, such
as building into hillsides, to re-
duce winter heat loss (fig. 3-14).

h. Use evergreens, earth berms
or mounds and walls to provide
winter wind screening of north-
ern facing building walls.

f. Minimize unshielded window
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areas on exposed northern fac-
ing walls that face prevailing
winter winds.

|
/

COMPACT

NOT COMPACT
fig. 3-15

jo Minimize the extent of a
building’s exterior surface area
by consoclidating buildings or
building masses into a com
configuration (fig. 3-15).

&. Toemperate Reglons.

Design and site buildings to bal-
ance the effects of seasonal ther-
mal variations, promoting both
winter warming and summer
cooling in terms of seasonal so-
lar orientation and prevailing
wind direction.

&. Use deciduous trees to the
east and west that allow pene-
tration of warming winter sun
but shade from the hot summer
sun (fig. 3-16).

b. Utilize roof overhangs that
shield window areas on south
facing walls from the higher
summer sun but admit the lower
winter sun (fig. 3-17).

€. On higher buildings, sun
shades can be used to control
summer sun: horizontal sun-
shades over south facing win-
dows, eggcrate type sunshades
over east and west facing win-
dows, and vertical fins on north
facing windows are most effec-
tive.



d. Use medium color surfaces
on exterior walls to balanece the
need for summer reflection and
winter absorption of solar radia-
tion; use light colored roofs to
reflect summer sun; use dark
absorbent colors only in recessed
places protected from summer
sun.

8. Use steeply pitched roofs on
the winter windward side to
deflect winter winds and reduce
the exposed roof area directly
facing winter winds (fig. 3-18).

f. Protect building walls ex-
posed to winter winds with ever-
greens, earth berms or mounds,
fences, walls or outbuildings
such as garages or storage sheds

that can serve as wind screens
(fig. 3-18).

go In appropriate buildings that
will not be air conditioned, en-
courage cross ventilation and
roof ventilation by prevailing
summer breezes for cooling dur-
ing hot summer months. This
can be accomplished in terms of
building orientation and window
placement, roof and gable venti-
lation and planting based upon
prevailing summer breezes (fig.
3-19).

3. Hot Arid Regions.

Design primarily to minimize
building heat gain by solar ra-
diation while maximizing shade
and encouraging humidity in
outdoor spaces around buildings.

&. Utilize densely arranged and
shaded layouts of buildings,
compact building shapes and
shaded walkways and court-
yards (fig. 3-20).

b. Avoid paved ground surfaces
which hold heat and produce
sun glare (fig. 3-21).

€. Use light colored walls and
roofs that reflect solar radiation;
use dark colors under overhangs
to reduce solar reflection into
building interniors.

d. Shelter windows from direct
solar radiation with sunshades,
roof overhangs and plants; aveid
east and west facing windows
that are difficult to shade from
low sun angles; set windows
high in walls to aveid ground-
reflected solar radiation.

fig. 3-22

8. Incorporate water features
in site development concepts to
maximize humidity and the cool-
ing effects of evaporation from
water (fig. 3-22).

f. Utilize dense overhead plant-
ing to provide shade, slow evapo-
ration and hold humidity near
ground level (fig. 3-23).

fig. 3-23

‘. Minimize paved areas and
maximize planted ground covers
to promote humidity and reduce
solar reflection and glare.
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4. Hot Bumid Reglons.
Design primarily to minimize
buiiding heat gain by soiar ra-
diation while promoting air
movement and cross ventilation
for comfort from humidity.

8. Maximize shade throughout
the day, both to reduce solar
radiation and sun glire.

bo Use window sunshading de-
vices that provide protection from
solar radiation but encourage

air flow; minimize east and west
facing walls and windows where
solar control from low sun an-
gles is difficult (fig. 3-24).

fig. 3-24

€. Use roof overhangs for sun
screening, rain and sun glare
protection; utilize trellises as
effective sun and glare control
devices.

d. Utilize ight colored roofs to
reflect solar radiation.

8. Shade outside walkways with
trees, building canopies or ar-
cades.

f. Encourage closely located
but physically separated build-
ing arrangements that promote
air movement between build-
ings.

‘- Orient streets and buildings
to maximize cooling breezes; use
vegetation to channel cooling
vreezes (fig. 3-25).

h. In non-air-conditioned build-
ings maximize roof ventilation
and cross ventilation of living
and working spaces.
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fig. 3-25

L Maximize openings and win-
dows that promote cross ventila-
tion.

J. Select building sites near the
crest of hills or on the windward

side or ridges to maximize wind
flow.

K. Use high branching site veg-
etation that provides shade but
allows passage of cooling breez-
es near ground level; avoid low
vegetation that blocks air move-
ment into and around buildings
(fig. 3-26).

fig. 3-26

Buildings that are located in
groups should have strong vis-
ual and functional interrela-
tionships. The design process of
establishing compatible relation-
ships between buildings in
groups may entail either inte-
grating a new building into an
existing group of buildings or
designing a totally new group of
buildings that may be imple-
mented at one time or in a
phased development sequence.

A. Site Organization

The design of new buildings that
are to become part of a group of
buildings should be based upon
an overall site development con-
cept with adequate provisions
for future flexibility and expan-
sion.

1. Overall Site
Development Concept.
Establish an overall site devel-
opment concept that provides
the framework within which in-
dividual buildings can be com-
patibly integrated and coordi-
nated with other buildings and

associated site development (fig.
3-27).

&. Carefully inventory existing
site conditions, land suitability,
buildings, parking, circulation,
utilities and open space systems
and climate prior to formulation
of a site design concept.

. Formulate a development
program that includes: building
space requirements; access re-
guirements for pedestrians, ve-
hicular and service traffic; park-
ing requirements; adjacency
requirements with other build-
ings; and utility service require-
ments.

€. Coordinate circulation and
parking that serves the entire
building group.

d. Coordinate the open space
network of the building group
with the overall open space sys-
tem of the installation.

6. Formulate the general loca-
tion, massing and orientation of
new buildings in response to
their program requirements and
desired relationship to other
buildings, site circulation sys-
tems, parking, open space, natu-
ral site features and climate.



2. Rxpansion Gapability.

Anticipate future expansion
needs of buildings in groups and
incorporate them into the site
development concept.

fig. 3-28

&, Consider a cluster develop-
ment pattern that can facilitate
efficient use of land and pre-
serve vacant land for future ex-
pansion of facilities (fig. 3-28).

4 in
fig. 3-29

D. Consider future horizontal
expansion for buildings such as
company administration facili-
ties (fig. 3-29).
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€. Consider vertical expansion
of buildings to preserve open
space or adjacent buildings. Ver-
tical expansion of buildings
tends to be more costly and dis-
ruptive of existing building op-
erations than horizontal expan-
sion and requires the provision
of adequate structural design,
future parking and utilities (fig.
3-30).

do Consider conversion of sur-
face parking lots to multi-level
parking structures to provide
for building expansion when
land is scarce and the intensity
of new development can off-set
the additional costs of the park-
ing structure (fig. 3-31).

@. Consider vacating unneces-
sary streets or modifying the
road network to make available
space for building expansion
within street right-of-ways.
Careful attention must be given
to any underground utilities
within the vacated rights-of-way
which can be costly to relocate.

3. Security Requirements.

By considering security require-
ments in the early phases of site
planning, expensive and un-
sightly future modification can
often be avoided. Use of natural
barriers and the integration of
security measures into facility
design can minimize the necessi-
ty for obtrusive solutions, such
as barbed wire fences, barricad-
ed entrances and barred windows.

| ZOMPATIBLE MASSING _

INCOMPAT BLE “MASASING
fig. 3-32

B. Site Design.

Relate buildings compatibly in
groups by means of site design
that sensitively interrelates
building forms and massing,
open space between buildings,
site circulation systems and site
edges. (See TM 5-812-1 for mini-
mum required space between
buildings.)

1. w. The massing of
a building refers to its overall
bulk, or the volume of space
which the building encloses.
When massing a new building,
the size and proportion of its
exterior envelope and elevations
should be designed to relate
compatibly with adjacent struec-
tures. A large facility can be
made to better relate to existing
smaller facilities by dividing its
mass into smaller components to
create a building elevation that
is more compatible or comple-
mentary, in terms of its size and
proportions, to the adjacent
structures. This is accomplished
by manipulating the configura-
tion of the floor plan and/or
building height to break down
the mass of the building into
smaller elements (fig. 3-32).
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an articulation of its basic mass-
ing and is characterized by
shape and silhouette that should
be employed to compatibly re-
late ad; ace: ' i uildings. The size
and proporee 4 of a building’s
elevation: and 1ts roof are the
primary form-giving characteris-
tics that are important in relat-
ing 2 new building to its setting.
In terms of their basic form,
new buildings should be contem-
porary architectural expressions
that adhere to and are evocative
of the prevailing architectural
forms of adjacent buildings.
Similar forms should be em-
ployed not only to relate new
buildings to adjacent structures

fig. 3-33

but also to contribute to the
overall architectural coherence
of the installation (fig. 3-33).

3. Open 8pace. Create out-

door open spaces between build-
ings that relate buildings to-
gether and convey an appropri-
ate scale, character and quality
for their intended use. (See
Chapter 7: Plazas and Court-
yards.)

8. Enclosure. Use buildings and
planting as elements of spatial
enclosure tu visually define and
contain outdoor space. The de-
gree of enclosure that is con-
veyed is determined by the type
and number of containing sides
that define the space, their dis-
tance apart and their height.
The nature and extent of enclo-
sure can be used to orient or
direct people, to create a distinct
sense of place or to create a
transitional space between the
built and natural environment
(fig. 3-34).

SENSE OF PLACE

SENSE OF ORIENTATION
fig. 3-34

b. Scale. Use the scale or size
of an outdoor space as defined
by buildings and planting to
reinforce its intended use and
desired character. Large outdoor
spaces between buildings, espe-
cially symmetrical ones, tend to
be formal and ceremonial in
character, while smaller spaces
convey a more personal and inti-
mate setting (fig. 3-35).

€. Spatia)l Sequence. Modulate
outdoor spaces between build-
ings, through variations in their
volume and sense of enclosure,
to provide a more interesting
visual experience and identifia-

fig. 3-36
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ble hierarchy of spaces within
the group of buildings (fig. 3-36).
An ordered sequence of outdoor
spaces can provide a valuable
sense of orientation, while dis-
continuous or maze-like se-
quences may be confusing and
disorienting.

d. View Framing. The grouping
of buildings can frame views,
orient people to building en-
trances, or accentuate a key fa-
cility, landmark or dramatic vis-
ta (fig” 3-37). These views cre-
ated by the arrangement of
buildings and open space are
important aspects of the visual
quality of the environment that
can be employed not only for
visual interest but also to pro-
vide a sense of orientation for
people using the facilities.

4. Circulation and Parking.

Coordinate circulation systems
and parking to relate buildings
1n groups.

&. Provide a balanced and coor-
dinated circulation system to
serve a group of buildings, in-
cluding walkways, bikeways,
automobile and service traffic.
(See Chapter 4: Roads; Chapter
8: Walkways; and Chapter 9:
Bikeways.)

fig. 3-38
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b. Provide direct pedestrian
connections between buildings,
avoiding walkways that cross
roads or parking lots (fig. 3-38).

€. Locate all building loading
docks off-street and out-of-sight
of main roadways and building

fig. 3-39

entrances; employ appropriate
fencing and/or planting to
screen loading docks from adja-
cent buildings or areas

(fig. 3-39).

d. Provide attractive and con-
venient parking by coordinating
all parking that serves the
group of buildings. (See Chapter
5: Parking.)

8. Prevent parking from domi-
nating the visual setting of
buildings in groups, especially

fig. 3-40

from main roadways and other
primary public viewing areas
(fig. 3-40).

8. Site Bdges. Provide ap-

propriate and consistent land-
scape edge planting between off-
street parking facilities and
main roadways, between pe-
destrian and vehicular-oriented
areas, between different build-
ing groupings or land use areas,
and along the perimeter of the
installation. (See Chapter 6:
Planting.)

8. Use plant materials as a
transition or edge treatment
between compatible adjacent

facilities or to define and chan-
nel pedestrian traffic along a
walkway.

bo Use a dense evergreen buffer
area or planted earth berm for
site edges where visual screen-
ing is needed, such as between
visually incompatible facilities
and land use areas or between
parking areas and a building or
street (fig. 3-41).

€. Use an earth berm or a solid
wall combined with an open
space buffer of dense planting,
especially evergreens, for site
edges where acoustical buffering
as well as visual screening are
necessary, such as between a
major roadway and a residential
area. (TM 5-803-2, NAVFAC P-
970and AFM 19-10 provide a
comprehensive discussion of
noise reduction techniques.)

d. Use a dense evergreen edge
treatment where windscreening
from chilling winter winds is
desired, such as along pedestrian
walkways.

0. Use fencing and walls at site
edges only where essential for
visual screening, security or
acoustical buffering and where
space does not permit landscape
sereening (fig. 3-42).
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C. Architectural
Fenestration.

Building facades in terms of
window and door openings and
related details are defined as
architectural fenestration. De-
sign elements that can create a
compatible fenestration treat-
ment include scale, materials,
color and rhythm.

1. Scale. Proportion and de-
tail a building’s exterior fenes-
tration to the scale of adjacent
buildings. Scale is conveyed by
the fenestration of the building
facade, where doorways, win-
dows and other details enable
people to gage its relative size
and character in relationship to
the size of the human body.

figr. 3-43
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&: When relating a new build-
ing to its setting, it is important
that its design conveys a sense
of scale that is compatible with
adjacent buildings (fig. 3-43).
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MONUMENTAL
fig. 3-44

This can be accomplished by
fenestration that is similarly
sized and proportioned in terms
of floor heights, window open-
ings and strength of details.

b- Larger building facades with
over-sized fenestration elements
tend to create a more monumen-
tal scale while smaller buildings
with more finely detailed fenes-
trations tend to create a more
human scale (fig. 3-44).

€. Blank wall treatments tend
not to convey scale, while build-
ing elevations with detailed fen-
estrations created by windows
and relief, accentuated by shad-
ow lines or color, convey a
strong sense of scale (fig. 3-45).
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8. Materials Exterior build-

ing materials should provide a
cohesive and consistent architec-
tural character. If existing
buildings have an architectural
style worthy of merit, all future
new construction should be
compatible to that style.

HUMAN

8. Types of materials selected
should vary with climatie condi-
tions, thermal gqualities, reflec-
tivity and durability.

b. A cluttered, cosmetic applica-
tion of a number of different
materials on a facade should be
avoided. Materials should be
used consistently on all facades
of a butlding.

C. Materials should be selected
based upon their appropriate-
ness to the building type, climat-
ic conditions and the prevailing
architectural design and land-
scape character of the installa-
tion. Wood, masonry and stucco
tend to be the most appropriate
materials for residential uses;
masonry, steel, aluminum, con-
crete and glass tend to be the
most appropriate materials for
administrative or educational
uses; masonry or steel frame
with infill materials tend to be
most appropriate for industrial
uses.

d. Materials distinetive to an
established architectural charac-
ter worthy of merit should be
adhered to consistently through-
out an installation. Deviations
from established materials
should not be allowed without

good reason. However, an histo-
ric style should not be imitated
where it is inconsistent with
functional requirements and
construction economies. The use

of similar materials. comnleamen-

similar materials, complemen
tary colors and a compatibly
scaled building can successfully
relate new buildings to an histo-
ric style or setting.

3. Color Relate buildings

wn n 1 nd aarmmnlane an
with Cﬂnlpat}ble ana compiemen-

tary colors. Color is closely
linked to the appropriate selec-
tion of exterior building materi-
als and is a critical design ele-
ment in relating adjacent build-
ings and creating a compatible
visual environment within an
installation.

&. In general, colors should be
integral rather than applied to
exterior building materials.
Avoid surfaces that require cost-
ly periodic repainting.

b. Colors should be selected on
the basis of the desired appear-
ance and attractiveness of the
building, its compatibility with
adjacent building colors and the
prevailing color scheme of the
architectural and natural land-
scape character of the installa-
tion.

€. Colors should also be careful-
ly selected for their ability to
modify climatic conditions. Gen-
erally, light-colored building
exteriors tend to reflect solar
radiation and promote heat loss,
but increase glare; dark-colored
exteriors tend to absorb solar
radiation, promote heat gain

and reduce glare.

d- Exterior building colors
should be limited in number and
controlled by an established col-
or palette for use throughout
the installation. This palette
should specify a limited number
of coordinated and complemen-
tary colors that are subdued and
harmonious.

8. Strong, loud colors should
generally be avoided and used
only for special identification



purposes; where they are em-
ployed they should not dominate
or overpower the visual charac-
ter of the setting.

£. Colors can be used to evoke
an historical or regional archi-
1ectural style that should be
empioyed only where appropri-
aie. Examples of this are the
white stucco with red tile roof of
the Spanish mission style in San
Diego, subdued earthtones (hues
of brown, soft green and bieges)
associated with the Victorian
era, and pastels associated with
tropical architecture (pale vi-
olets, purples, greens and pinks).
‘See TM5-807-7,Color For Buildings.

fig. 347

4, mo Use the visual
rhythm created by a fenestra-
tion design to compatibly relate

buildings in groups.

&. Rhythm refers to the visual
pattern or sequence of solids
and voids that is created by
structural expression, fenestra-
tion and shadow lines along a
building facade as well as the
sequence of building masses and

open space between buildings.
The pattern of this rhythm may
be either uniform or varied as
well as vertical or horizontal in
accent (figs. 3-46 and 3-47).

B. The visual rhythm estab-
lished by existing buildings
should be recognized and uti-
lized as a design tool to inte-
grate a new building with its
surroundings.

3".
Develop a Coherent
Architectural Character.

A compatible and coherent over-
all architectural character
should be promoted within an
installation. Buildings within an
installation should be designed
within a common architectural
vernacular or design vocabulary
that promotes a coherent physi-
cal appearance, character, image
and identity to the installation.

Establish architectural guide-
lines that specify a general de-
sign vocabulary for all buildings
within the installation. The for-
mulation of these guidelines
should be derived from the fol-
lowing considerations as they
relate to establishing a coherent
massing, form, scale and materi-
als among buildings within the
installation.

1. Landscape/Landform
Oharacter. The natural site
character of the installation in
terms of its terrain and vegeta-
tion may lend itself to a particu-
lar character of development
and architecture.

&. Urben/Rural Oontext.
The general character of devel-
opment within the installation,
in terms of its intensity of land
use, indicates a type and scale of
development pattern and archi-

tecture that can range from
dense and urban to sparse and
rural. The guidelines should
specify a desired character or
transition in character among
facilities within the installation.

3. Climate. The climate of an
installation should heavily dic-
tate an appropriate character of
development and architecture
that is conducive to user com-
fort and energy conservation.

4. Prevailing Reglonal
Architectural Character.

A regional architectural charac-
ter that has historically devel-
oped in response to the climate,
natural setting and available
building materials of the region
can provide a useful model for
establishing the overall architec-
tural guidelines for the installa-
tion.

8. Prevailing Architectural
Character of the
Installation. The installation’s

prevailing architectural charae-
ter may serve as the practical
basis for establishing the guide-
lines for a coherent architectur-
al character within the installa-
tion.

B. Design Applications.

Establish a coherent overall
architectural character within
the installation that can apply
both to new building design and
the renovation of existing build-

ings.

1.N

Design new buildings to promote
a coherent architectural charac-
ter by means of a compatible
contemporary architectural de-
sign expression.

8. Avoid trite cosmetic applica-
tion of stylistic elements that
allude to the architectural style
of older installation buildings.

b. Encourage variety that is
compatible with the overall
character of the installation;



avoid promoting a rigidly homo-
geneous and monotonous archi-
tectural character.

€. Avoid prefabricated or modu-
lar prototype building systems
whose designs are out of context
with the natural setting or ar-
chitectural character of the in-
stallation; utilize only those
building systems that can be
adapted compatibly to the site
and architectural character of
the installation. Where procure-
ment schedules or economics
dictate the use of these building
systems, select those of compati-
ble design, scale, color and ma-
terials. Consider the use of plant
material and screening walls to
lessen any negative visual im-
pact of these building systems.

d. Installation planners should be
particularly cognizant of the design
and construction of community cen-
ters. There are usually two or more
design and construction activities
involved in the development of a
community center, each with indi-
vidual funding sources and methods
of procurement. Considering this,
each installation should establish ar-
chitectural, site and functional stan-
dards very early in the planning of a
community center. Coordination
must be accomplished by an installa-
tion planner to ensure the standardg
are observed. Differences between
designers should never result in de-
viations from the objective of a unifed
design for the community center.

8. Renovation of Bxisting
Buﬂdlnp. Consider design

modifications that are harmoni-
ous with the desired overall vis-
ual image and character of the
installation.
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3-7.
Preserve Historical
Buildings and Areas.

The visual integrity of histori-
cally noteworthy buildings and
areas on military installations
must be maintained and pre-
served. (TM 5801-1 and TM
5-801-2 provide specific guid-
ance.)

A. Types of Noteworthy
Facilities.

There are three categories of
noteworthy buildings and areas
which should be preserved.

1. Historical Architecture.

Buildings that are noteworthy
from an architectural point of
view and are examples of a par-
ticular style or period.

8. Historical Places. Build-

ings and areas that are notewor-
thy from an historical point of
view because a significant event
in national or military history
occurred there.

3. Other Historical
Facilities. Buildings that are

less noteworthy from either an
architectural or historical point
of view, but are still usable and
functional facilities that also
provide visual interest and a
sense of heritage to the installa-
tion.

B. Preservation
Techniques.

Utilize appropriate preservation
techniques to maintain the vis-
ual integrity of historically note-
worthy buildings or areas and
coordinate these with appropri-
ate funding programs for repair,
renovation or replacement.

1. Conservation is appropriate
for buildings which are physical-
ly sound and have their original
design integrity and value that

require only maintenance, such
as cleaning, repointing or re-
painting, to preserve their good
condition.

&. Renovation is applicable to
buildings that require general
upgrading of either their exteri-
or or their interior.

8. Rehabilitation is applicable
to buildings which have deteri-
orated or are economically and
functionally outmoded, and re-
quire modernization of electri-

cal, mechanical and structural

elements to extend their useful
life.

4. Restoration is applicable to
structures of noteworthy histor-
ic, architectural or aesthetic
importance whose integrity has
been lost or covered up and
must be restored to achieve
their original appearance; this
may require either full or par-
tial restoration of either their
interior or exterior.

8. Adaptive reuse is a form of
rehabilitation whereby struc-
tures are converted from their
original use to an entirely new
use which is productive or prac-
tical.

6. Reconstruction or replication
refers to structures that are
recreated from original designs
to portray some historical set-
ting or to serve as an historical
museum or display.



C. Preservation
Guidelines.

Use the following procedures
and treatments to preserve the
visual integrity of historically
noteworthy buildings or areas.

1. Inventory and document -
significant or noteworthy histor-
ical architecture and settings
within the installation. (Re-
quired by Executive Order
11593, May 1973.)

8. Preserve and appropriately
use historic buildings or settings
within the installation.

3. Avoid alterations that de-
tract from the design integrity
of historic buildings and their
setting, such as inappropriate
building modifications and intru-
sion of incompatible uses, build-
ings or structures into their set-
ting.

4. when altering an historic
structure, try to retain, uncover
and/or restore as much of the
original materials, details and
design character of the building
as is feasible; when introducing
new parts or mixing old with
new elements on the building
exterior, it is essential to pre-
serve the original design charac-
ter. This should be accomplished
by obtaining competent profes-
sional design assistance.

8. Avoid imitative designs
when introducing new buildings
within the setting of historic
buildings; encourage contempo-
rary designs that are compatible
with the old in their scale, form
and use of materials.

6. Encourage adaptive reuse of
historic buildings as an economi-
cal means of providing function-
al space while providing a sense
of heritage to the setting of the
installation.






Chapter 4. Roads.

The vehicular circulation system buildings and utilities which promote a better comprehension,
provides not only a primary have been located in response to sense of orientation and ease of
means of on-site access but also its alignment. However, much circulation for the motorist as

a primary- vantage point along can be done to improve the road well as a more attractive

which people see an installation. network, both functionally and streetscape. (For guidance on

In most cases, the road network visually. Functionally, a hier- road construction details and

is historically predetermined. archical network can be created geometric design criteria, see
While the existing road network that separates incompatible TM 5-822-2; AFM 88-7, Chapter
may be functionally deficient, it types of traffic and promotes 5; and NAVFAC DM-5 Series.)
may be costly and difficult to energy efficiency. Visually, this

change because of the land uses, hierarchy can be reinforced to




Section I:

Observations
and Objectives.

Most installations typically have
a grid network of streets. How-
ever, strict adherence to this
grid network often neglects nat-
ural site features and can con-
strain building design and ex-
pansion capabilities. Sometimes
the grid system is combined
with a curvilinear pattern of
streets which can result in vis-
ual as well as functional prob-
lems in understanding the circu-
lation system.

B. Circulation Hisrarchy.

Various classification systems
exist defining different functions
that a road performs, ie., pri-
mary, secondary, tertiary. It is
desirable that road rights-of-
way, pavement widths, speed
limits, provisions of curbs and
sidewalks, street lighting, street
trees, traffic and parking con-
trols, and other characteristics
be varied to reflect and facilitate
the functions that the road per-
forms. This is often not the ease
on installations where undiffer-
entiated networks result in a
variety of problems such as
through-traffic on local residen-
tial streets. In many cases a
sense of the road hierarchy does
not exist or has not been visual-
ly reinforeed, resulting in an
unclear system as well as unne-
cessary street segments.

fig. 4-1

C. Intersections ana
Traffic Controls.

The grid network, most preva-
lent on installations, results in a
maximum number of four-way
intersections and necessitates a
greater dependency on signali-
zation and other traffic control
devices. There has been inade-
quate consideration of the pe-
destrian and his safety where
vehicular and pedestrian net-
works interface (fig. 4-1).

D. Channelization.

A common problem on military
installations is unsafe and un-
sightly techniques for channel-
ing vehicles, such as poles or
guardrails mounted in the road
pavement without protective
curbing (fig. 4-2). The need for
these devices’is most often the
result of improper intersection

fig. 42

fig. 4-3

design, but when necessary,
their design need not be unsafe
to motorists. In other cases
where medians are used for
channelization, planting that
requires a high amount of
maintenance or unattractive
paving techniques are common,
despite the availability of at-
tractive but relatively mainte-
nance-free plant materials that
could be used.

B, Curbs and Gutters.

The incremental construction of
curbs and gutters is typical at
installations and often results in

awkward transition areas(fig. 4-3).

'S



The circulation system should
define a hierarchy of flow from
the installation entrance to
major and minor roads leading
to specific destinations. A clearly
structured and consistent circu-
lation system can provide coher-
ence to the overall installation.
If visually reinforced, the sys-
tem can simplify driver deci-
sions, decrease motorist confu-
sion, and provide a ievel of vis-
ual continuity and cohesiveness

tn tha inctallatian
VO VaOC RISV IO,

Goaditions.
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New road alignments should
relate to the natural contours of
the land in order to minimize
grading and disruption of the
natural environment. Within
developed areas, planting,
screening, setbacks and other
techniques can be used to vis-
aally integrate roads with the
iand use areas that they serve.
All necessary signs and coordi-
nated site furnishings should be
employed to enhance the
streetscape.

C. Improve the
Network for Growth,

Safety and Appearance.
1. Growth. Closely spaced

grid street systems that are
underutilized may provide the
opportunity to create large facil-
ity development areas through
the closing of unnecessary
streets.

8. Safety and Appearance.
The clarity of a circulation sys-
tem promotes safety for its
users. The confused driver slow-
ing down ai iniersections or
finding himself in the wrong
lane near his destination in-
~reases the likelihood of caus-
1z an accident. Intersection

details, sight lines and traffic
control devices are all impor-
tant safety-related considera-
tions. A ciear and unconfusing
circulation system is also less

cluttered and thereby more

attractive to its users.

3. Maintenance and Repair.

Roads occupy a large percentage
of the total land area of an in-
stallation, especially in dense
developments. The design and
detailing of roads should facili-
tate cleaning, snow removal and
other associated maintenance
and repair operations. Planting
of shoulders and medians should

bhe of appropriate low mainte-

nance plant materials.

Section II:

Guidelines.

i - s .
Establish a Coherent

Road Network Hisrarchy.

The road network of an installa-
tion should functionally and
visually reflect a logical hierar-
chy of traffic circulation. The
network should separate types
of traffic by function, ranging
from through-traffic to local
traffic. The visual character of
each segment of the network
should appropriately convey its

role and function within the
overall network (fig. 4-4). The
basic hierarchy of the network
can be generally classified as fol-
lows in terms of the type, char-
acter and appearance of roads.



fig. 45

A. Highways.

Highways provide primary high-
speed traffic access to, around or
through a military installation
(fig. 4-5). Design characteristics
of highways include:

1. Continuous, relatively
straight or large radii curvili-
near alignments that carry high
speed through-traffic movement
between major activity centers
within the region.

2. A minimum of two lanes in . .

each direction, typically divided
by a median or median barrier.
3. Alignments that border land
use areas rather than bisect
them, and greenspace buffers

between the road and adjacent
uses.

‘. Controlled access onto the
road.

8. Either grade-separated or at-
grade channelized intersections
with traffic signal controls.

6. Shoulders for emergency
stopping but strict prohibition of
on-street parking.

7. Street signing, lighting and
planting that reflect the high
speed nature of traffic move-

ment.

HIGHWAY

These roads provide the network
connecting major activity cen-
ters within the installation (fig.
4-6). Design characteristics in-
clude:

lo Continuous, through-traffic
alignments that are relatively

straight or large-radii curvilin-
ear to handle moderate-to-high
speed traffic.

CELONDARY

fig. 4-7

'o Alignments that form the
boundary between different land
use areas rather than bisect an
area.

8. Two to three moving lanes in
each direction, typically divided
by a median.

‘o Controlled access and a mini-
mum of curb cuts limited to en-
trance-ways to major facilities
or building groups.

Bo At-grade channelized in-
tersection with traffic signal
controls.

8. On-street parking prohibited.

7. Adjacent sidewalks separat-
ed from the road by sizable
planting strip.

8. Medians, street lighting,
signing and planting that rein-
force the moderate-to-high speed
nature and importance of the
road.

C. Secondary.

These roads provide the means
of traffic movement between
primary and tertiary roads (fig.
4-7). Design characteristics in-
clude:

1. Continuous through-traffic
alignments between primary
roads, either straight or curvilin-

fig. 4-8

ear based upon the desired de-

sign speed, topography and land
use pattern.

8. Direct access to abutting
property.

8. A maximum of two moving
traffic lanes in each direction,

either undivided or a boulevard
with planted median.

4. On-street parking generally
prohibited.

8. sidewalks separated from
the road by a planting strip.



8. Street lighting, signing and
planting that reflect the moder-
ate-to-slow speed nature of
traffic and the character of the
land use area they are within.

D. Tertiary.

These roads handle local traffic
movement from secondary
streets and provide direct access
to abutting property (fig. 4-8).
Design characteristics include:

1. Discontinuous alignments,
except between secondary
streets, to discourage through-
traffic.

a. Relatively short, straight or
smaller radii curvilinear align-
ments in keeping with topogra-
phy, land use and slow speed
nature of traffic.

3. Generally a maximum of two
moving traffic lanes, one in eac
direction. -

4. On-street parking allowable
on an infrequent overflow basis
by the addition of a parallel
parking lane or bay.

8. Curbs, gutters and side-
walks generally provided in resi-
dential areas with densities
greater than two dwelling units
per acre; sidewalks may be limit-
ed to only one side, depending
upon need.

6. Street lighting, signing and
planting in character with the
slow speed nature of traffic and
the land use area within which
the road is located.

E. Cul-de-sacs.

These are short dead-end ter-
tiary streets, primarily in resi-
dential areas. They connect at
one end to a tertiary or second-
ary street and have a turna-
round at their other end, provid-
ing direct access to abutting
property while preventing
through traffic. Design charac-
teristics include:

!
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CUL-DE-SAC LENGTH
fig. 4-9
lo Short, straight or smaller

radii curvilinear alignments
that serve abutting property.

2. Generally a maximum of two
traffic lanes, one in each direc-
tion.

3. Generally a maximum length
of 600 feet, except in areas
where terrain and low density
development indicate a longer
length, which in no case should
exceed 1200 feet or 20 dwelling
units, whichever is the lesser

(fig. 4-9).

4- Turnarounds generally 70 to
90 feet in diameter at their ends
to accommodate not only cars,
but also fire and garbage trucks
(fig. 4-10);, turnarounds can be
either symmetrical or offset;
turnarounds can have center
planting islands to reduce the
expanse of paved area at the
turnaround.

CUL-DE-SAC TURNAROUND

8. Infrequent over-sgpill parking
can be provided on street by ei-
ther parallel parking bays or
within center island area of
over-sized turnarounds.

6. Sidewalks, if any, are gener-
ally limited to one side of the
road.

7. Street lighting, signing and
planting in character with the

slow speed nature of traffic and
the land use area being served.

F. Other Roadway Types.

The vehicular circulation system
of an installation can also con-
tain several other types of road-
ways including rural roads and
patrol roads.

1. Rural Roads. These
roads are for traffic through
sparsely developed areas of the
installation (fig. 4-11). Design
characteristics include:

RURAL ROAD
fig. 4-11

8. Generally two traffic lanes,
one in each direction, with emer-
gency pull-off shoulders.

B. Curbs and on-street parking
generally not provided.

€. Street lighting generally not
provided except at intersections.

d. Planting in character with
the design speed and natural
landscape character of the align-
ment; storm drainage in swales
or ditches that blend into the
natural landform.

&. Service Roads. These

roads provide for service traffic
only to adjacent buildings. De-
sign characteristics include:

&. A maximum pavement width
of 18 to 20 feet.

b. Continuous alignment be-
tween tertiary streets.

€. A possible location for over-
head utility service to buildings.
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-Tumaround ares every Y mile
PATROL ROAD
fig 412
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special roads for surveillance
«nd security purposes that carry
astricted, low volume vehicular
~caffic (fig. 4-12). Design charac-
+eristics include:

4. Sixteen-foot wide road which

mow ha navad withannt mavhae and
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contoured to the natural land-

form.

3. Turnaround lanes every 1/4
mile.
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New road alignments as well as
improvements to existing roads
should be harmonious with nat-
ural site conditions and the land
use pattern of the installation.
They should be designed to min-
imize negative environmental
impacts, relieve driver monotony
and provide a positive visual
experience for the motorist.

The horizontal and vertical
alignment of roads should min-
imize landform disturbance and
blend with the natural setting
(fig. 4-13).

1. Minimize cut and fill slopes.

&. Avoid steep terrain that
requires excess cut and fill to
accommodate road alignments
(fig. 4-14).

B In rolling terrain, align
roads to cross slopes diagonally
or parallel to contours rather
than perpendicular to contours
(fig. 4-15).

€. Consider variable-width
medians in rolling topography to
minimize site disturbance

(fig. 4-16). Medians can be used
in this manner to reduce contin-
uous pavement width, accommo-
date vertical grade differences
between roadway surfaces with-
in the median and preserve as
much of the natural landform
and vegetation as possible.

8. Mold cut and fill slopes to
blend into the natural landform.

. Round slopes to avoid creat-

g sharp and unnatural slopes
contrast with the natural
landform (fig. 4-17).

b. Warp slopes to become an

extension of the natural land-
form by rounding them both
horizontally and vertically
(fig. 4-18).

G+ Use excess excavation ma-
terials to create either mounds
or fill areas that blend the road
into the natural landform.

‘o Use natural rock outcrop-
pings as slope retaining ele-
ments (fig. 4-19). Form them in a
natural way by random scarifi-
cation when they must be par-
tially removed to accommodate
the road alignment.

3. Blend road drainage ditches,
swales or channels into the nat-
ural landform.

&. Round the edges of road
drainageways to reduce con-
trasts with the natural land-
form (fig. 4-20).

fig. 4-17
Exiet. grade”” ¢ _ |

ROUND CUT § FiLL SLOPES




bo Vary the alignment of road
drainageways from that of the
road according to the natural
drainage system of the terrain,
avoiding perfectly parallel align-
ments that are unnatural in
appearance.

Slope warping area-")

P — -~
SLOPE WARPING -

fig. 4-18

4. Consider the use of cluster
development patterns since they
minimize site disturbance as
well as the costs of road develop-
ment, especially in residential
areas (fig. 4-21).

8. Utilize natural topographic
conditions to create grade-sepa-
rated pedestrian and bikeway
road crossings.

&. At depressed road areas de-
3ign overpasses connecting high
points of natural terrain.

|
-

NATURAL ROCK OUTCROPPINGS.
FOR RETAINING SAOPES |

_—

bo At elevated road areas de-
sign underpasses connecting low
points of natural terrain

(fig. 4-22).

Design roads to minimize dis-
turbance to existing vegetation,
to encourage revegetation in
disturbed areas and to reduce
the visual impact of landscape
disturbance.

lo Minimize the amount of
clearance of existing vegetation.

8. Align roads in open areas
along the edge of forested areas,
rather than through forested
areas, whenever possible

(fig. 4-23).

bo Carefully align roads to min-
imize earthwork, therefore re-
ducing necessary clearing limits.

WALKWAY/ BIKEWAY UNDERPAGS
fig. 4-22

€G. Clear only to the edge of
necessary regrading or sight
distance lines, rather than a
uniform right-of-way clearance
width (fig. 4-24).
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PRESERVE SPECIMEN TREES
fig. 4-25

d. Utilize tree wells or retain-
ing walls to preserve noteworthy
specimen trees where cut and
fill slopes would otherwise
threaten the root system and
survival of the tree (fig. 4-25}.

8. Provide optimum conditions
for revegetation of disturbed
areas.

&. Follow proper fertilization,
mulching and watering practices
to encourage revegetation of
disturbed areas.

D. Utilize proper planting tech-
niques and planting seasons to
promote revegetation and high
survival rates of plant materi-
als.

€. Consider planting holes or
pockets and serrated slope edges
on steeper cut and fill slopes to
encourage revegetation and
moisture retention on these
slopes (fig. 4-26).
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PLANTING POCKETS
fig. 4-26

3. Revegetate disturbed areas
to minimize their visual impact.

&8. Use irregular or free-form
clearing limits with undulating
edges to vary the sequence of
enclosure along the road; this
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4. Employ roadway planting
effectively for functional and
safety-related uses as well as
aesthetic ones.

&. Plant disturbed areas to min-
imize soil erosion and provide
sediment control; follow proper
soil erosion and sediment control
practices during road construc-
tion.

b. Use planting to assist in
driver guidance by delineating
directional changes in the road
alignment; planted edges make
it easier for the driver to discern
the outline of an oncoming
curve (fig. 4-28).

€. Use planting to screen on-
coming headlight glare.

d. Use planting to help control
snow drifting onto the road.

@. Use planting to visually
screen adjacent lands uses from
road traffic.

C. Minimize Adverse
Im of Roads on
acent Land Uses.

lo mm Locate

road alignments to minimize the
impact of traffic-emitted pollu-
tants on adjacent facilities.

&+ Locate roads adjacent to
land uses that are minimally
affected by traffic-emitted air
pollutants.

B. Reduce the impact of traffic-
emitted pollutants on more sen-
sitive land use areas by provid-
ing planted buffers between
them and locating roadways
downwind of the prevailing wind
pattern, especially summer
winds.

&. Noise Pollution. The nec-

essary abatement of excessive
noise levels generated by auto-



VISUAL BUFFER

fig. 4-29
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fig. 4-30

mobile and truck traffic should
be taken into account when lo-
cating new roads or land uses;
excessive traffic noise creates
undesirable physical and psy-
chological effects on people and
their activities. (See TM 5-803-2,
NAVFAC P-970 and AFM 19-10
for techniques to ameliorate the
impact of vehicular generated
noise, as well as that generated
by aircraft, weapons and trains.)

&. Physically separate primary
roadways from adjacent land
uses whose normal functioning
would be impaired by auto and
truck traffic noise. Land uses
considered sensitive to excessive
traffic noise levels include:

Residential areas

Hospital and medical facilities
Educational facilities o
Recreational facilities

Religious facilities
Administrative facilities
Libraries

Community facilities

Child care facilities

b- Utilize noise abatement tech-

niques such as earth berms,
sound walls and plant materials

to reduce noise levels generated
by traffic adjacent to sensitive
land use areas (figs. 4-29 and
4-30).

€. Reroute truck traffic to road-
ways with less sensitive land
uses ad)acent to them; roadway
noise nuisance is primarily asso-
ciated with truek traffic.

4-8.

Improve the

Network for Growth,
Safety and Appearance.

The existing road network of an
installation should be improved
as needed for growth, safety and
appearance. This may entail
network changes, removal of
traffic hazards and enhancement
of the streetscape.

A. Network
Modifications.

Modify and improve the existing
road network as needed to ac-
commodate increased traffic

)

JENEEng y, new

capacity, facility expansion, con-
trol of undesirable through-
traffie, or intersection safety and
flow.

1. Increasing Traffic
Capacity. Minimize the visual
impact of necessary street im-
provements for increased traflic

capacity.

o

ONE-WAY COUPLET STREETS
fig. 4-31

8. Create one-way couplet
streets on adjacent parallel
streets to increase traffic flow
capacity without new road con-
struction (fig. 4-31).

b. When adding lanes to an ex-
isting street to increase its ca-
pacity, use a center median be-
tween the existing road and the
proposed new lanes to preserve
existing street trees (fig. 4-32).
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@rewth. The introduction of a
mega-block concept to accommo-
date either facility expansion or
creation of a pedestrian precinet
within a group of buildings that
are presently separated by
streets can be considered. Exist-
ing grid street systems that are
undifferentiated and underutil-
ized lend themselves to being
converted to mega-blocks. Mega-
blocks can be created by consoli-
dating several blocks and utiliz-
Ing existing perimeter streets
more efficiently to enable aban-
doning irterior street rights-of-
way (fig. 4-33).

MEGA -BLOCK. CONCEPT
fig. 4-33

3. Discouraging Through
Traffic. Modify existing
streets to discourage through-
traffic on local roads, especially

in residential areas.

&. Convert a grid system into a
series of internal loop roads that
discourage through-traffic (fig. 4
34). This will also allow the crea-
tion of a central walkway where
the existing grid system has
been discontinued.

b. Convert a grid system into a
series of internal cul-de-sacs
that do not allow through-traffic
(fig. 4-35). This may also provide
additional homesites or a central
walkway at the end of those
streets that have been terminat-
ed.

Improve existing intersections
as needed to provide safe and
efficient traffic flow for both
pedestrian and vehicular traffic.

fig. 4-35

&. Introduce “T” intersections
for tertiary road intersections
with secondary or primary
roads. This type of intersection
has only three potential turning
conflict points (as opposed to 16
at four-way intersections) and is
particularly appropriate to re-
duce through-traffic and pro-
mote safety in residential and
pedestrian areas (fig. 4-36).
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INTERSECTIONS
fig. 4-36

bo Provide turning lanes to
eliminate interference with

through-traffic flow at major
four-way intersections (fig. 4-37).

CHANNEUIZATION

€. Provide safe pedestrian
crosswalks at signalized inter-
sections. (See Chapter 8: Walk-
ways.)

d. Avoid complex intersections
and correct existing ones. These
type intersections include those
with skewed approaches, jogged
alignments, or with more than
four approaches that create op-
erational difficulties, safety ha-
zards, decreased traffic flow ca-
pacity and unsightly large ex-
panses of paving.

€. Connect parallel streets prior
to an intersection with a major
arterial or highway to minimize
intersections with the major
road (fig. 4-38).

f- Create local service drives
paralleling a major road to prov-
ide access to individual abutting
facilities while minimizing curb
cuts along the main road which
are unsafe and disruptive to
traffic flow (fig. 4-39).

B. Removal of Traffic
Hazards.

Remove and correct all existing
traffic hazards along roads.
Corrections of these deficiencies
will often be justifiable on the
basis of safety as well as ap-
pearance.



1. Inventery and Rank
Traffic Hazards. Survey

the installation to identify all
potential traffic hazards and de-
termine a priority listing of
problems to be corrected based
upon the severity of the hazard
to personal safety. ’

&. Correct Unsafs Physical
Obstructisns near Streets.
Many of these obstructions, in
addition to being unsafe, add
greatly to the cluttered appear-
ance of the streetscape.

8. Replace or correct culverts
or headwalls that are too close
to the street; provide protective
curbing, guardrails and/or colli-
sion cushions.

D. Relocate signs, utility poles
or fire hydrants that are too
close to the street. In built-up
areas, these should be no closer
than two feet to the curb; along
primary roads and highways
these should be set back to a

fig. 4-38
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minimum of twelve feet from
the edge of the pavement.
Breakaway utility poles are de-
sirable along highways.
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IMPROVED STRkEETSCAPE

3. Correct Unsafe Physical
Obstructions within the

Roadway.

8. Provide curbing where neces-
sary instead of using bollards,
cones or guardrails.

D. The use of concrete median
barriers that provide their own
curbing are ideally suited for
high-speed roads. These barriers
should be continuous and their
exposed ends should be detailed
for safety.

€. Provide proper lighting and
reflectors on potential roadway
safety hazards.

C. Streetscape
Improvement.

Enhance the appearance of the
streetscape by a coordinated
design of its various components
(figs. 4-40 and 4-41).
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1. Minimize Strestscape
Qlutter. Coordinate the de-
sign of streetscape elements to
minimize clutter and provide an
attractive roadway in keeping
with its intended function and
hierarchy in the overall net-
work.

&. Planting. Consider planting
as one of the simplest and most
effective means of improving the
visual quality of the installa-
tion’s streetscape. Planting
should be used to define the
road hierarchy. Furthermore,
planting should be used to
screen headlight glare and to
reduce the visual impact of adja-
cent surface parking lots and
overhead utilities. (See Chapter
6: Planting; Chapter 5: Parking;
and Chapter 13: Utilities.)

D. Lighting. Street lighting
should be effectively used not
only for public safety and secu-
rity but also to strengthen the
comprehension of the road hier-
archy by varying the height,
spacing and intensity of lumi-
naires according to the type of
road. (See Chapter 11: Lighting.)

C. Signing. Create a unified,
coordinated and consistent
streetscape signing system that
provides direction and informa-
tion in an effective and attrac-
tive manner. (See Chapter 10:
Signing.)

d. Utilities. Bury utilities wher-
ever possible to avoid their un-
sightliness and cluttering of the
streetscape. The burial of exist-
ing utilities should be associated
with the construction of new
structures and the renovation or
demolition of existing struc-
tures. Where overhead utilities
along the street are unavoida-
ble, use trees and topographic
features to minimize their vis-
ual impact. (See Chapter

13: Utilities.)

8. Street Furniture. Use a coor-
dinated and unified design of
functional street furniture along
the streetscape, employing mul-
ti-use clustering of elements
wherever possible to reduce clut-
ter. (See Chapter 12: Site Fur-
nishings.)

f. Paving. Use special paving to
differentiate between pedestrian
and vehicular areas, articulate
areas of pedestrian and vehicu-
lar conflicts and indicate direc-
tions or controls in the circula-
tion network. Paving designs
such as at crosswalks should be
consistent in design and applica-
tion. (See Chapter 8: Walkways.)

‘ommmo Use

a consistent design and applica-
tion of curbs and gutters (fig. 4-
42).

8. Use curbs and gutters to
define the road edge and chan-
nel storm drainage in more
densely developed areas of the
installation.

b. Where density is relatively
low or in rural areas, avoid
curbs and gutters in favor of
drainage swales or ditches that
blend into the natural land-
form.

€. Provide necessary curbs with
a unified design; avoid inconsis-
tent or scattered applications of
curbs and gutters within devel-
oped districts of the installation.

8. Medians. Use medians to

safely separate or channel traf-
fic, to reinforce the circulation
hierarchy of the road network

‘l’op ] it 2\&*0 T

and to provide safety islands for
pedestrians at wide street cross-
ings; provide appropriate plant-
ing of medians to visually rein-
force the road hierarchy and
minimize maintenance.

8. Grass can be used attractive-
ly in medians, but usually re-
quires frequent mowing to be
maintained.

bo Ground cover, such as ivy,
requires little maintenance but
tends to catch litter when used
in medians.

6. Trees and shrubs with bark
ground cover can provide both
an attractive and relatively
maintenance-free median if the
bark can be controlled from
scattering onto the road.

d. Concrete or paved medians
tend to be utilitarian and rela-
tively maintenance-free medians
best suited for pedestrian areas;
in other areas they can be unat-
tractive if not combined with
street trees.

@, Consider the possibilities of
historic military equipment dis-
plays or flagpoles along medians
to visually highlight special
areas such as main entrances to
the installation. However, care
should be exercised in the de-
sign of these displays to avoid a
cluttered appearance.



Parking is one of the most
space-consuming land uses on
military installations and typi-
cally dominates the landscape
setting of facilities. It usually is
one of the most visually disrup-
tive elements within an installa-
tion. Opportunities for creating
pleasant people-oriented spaces
around and between buildings or

Chapter 8. Parking.

providing good views to and
from buildings are too often giv-
en over to expansive surface
parking lots with minimum de-
sign treatments to mitigate
their negative impact on the
visual quality of an installation.
By locating facilities convenient-
ly to each other and encourag-
ing alternative modes of access,

much can be accomplished to
reduce dependence upon the
automobile and its parking re-
quirements. While the provision
of convenient parking facilities
is essential, appropriate site
planning and design treatments
can be used to minimize their
negative visual impact.




Observations
and Objectives.

8-1.
Typical Problems.

The design of parking facilities
has too often been handled in-
sensitively. They have been fre-
quently located in poor relation-
ship to streets, the facilities
they serve, adjacent land uses
and natural site features

(fig. 5-1).

fig. 5-1
A. Off-strest Parking.

Parking lots have often been
designed without provision for
plant materials, thereby creat-
ing the appearance of an unre-
lieved ocean of cars (fig. 5-2).
Sometimes they have been built
with unrestricted access from
the street, mixing higher-speed
street traflic with internal park-
ing circulation, which is both
unattractive and dangerous.

B. On-street Parking.

On-street parking, common in
most military installations, re-
sults in large expanses of pave-
ment, and often provides no
opportunity for a more pleasant
and attractive transition be-
tween the street and adjacent
buildings (fig. 5-3). In addition,
on-street parking reduces the
traflic-carrying capacity of the
roadway.

fig. 5-2

8-3.
Objectives.

A.lodl:thﬂnnl
Impact of Parking

The provision of sufficient, con-
veniently located parking is a
functional prerequisite in the
site design of military installa-
tions. However, simply reacting
to this need is not enough. Every
feasible measure should be taken

to minimize the obtrusive effect
of parking on the visual environ-
ment.

Parking requirements can be
reduced by encouraging carpool-
ing and alternative modes of
travel. Areas within parking lots
may be designed with smaller
stalls to accommodate only small
cars and motorcycles thus reduc-
ing the total required land cov-
erage. Furthermore, the eco-
nomic and environmental fac-
tors that influence the use of
parking structures should be
taken into account.



Guidelines.

8-3.
of Par
Riclties,

Provide parking in accordance
with the following overall guide-
lines for various parking facility

types.

A‘ on.m mmo

On-street parking facilities in-
clude parallel parking on one or
both sides of the street, and
angled or perpendicular parking
bays. In general, on-street park-
ing should be avoided (fig. 54).
Parallel on-street parking
should only be allowed on cul-de-
sacs and tertiary streets where
infrequent visitor or overflow
parking needs occur. Employee
parking should not be allowed
on residential streets.

ON-STREET PARKING:
UNSAFE AND UNSIGHTLY

Adequate off-street parking
eliminates the need for on-street
parking. It should be the pre-
dominant method of automobile

parking on installations. All in-
stallation facilities should pro-
vide sufficient off-street parking
to meet their particular needs

(fig. 5-5).

C. Parking Structures.

Parking structures, both below
or above grade, have limited
application at certain installa-
tions, particularly in densely de-
veloped areas where available
land is scarce. Parking struc-
tures are expensive but can
provide a number of benefits
including efficient land use, re-
duced visual impact and protec-
tion of vehicles from inclement
weather (fig. 5-6).

PARKING STRUCTURES :
EFFICIENT BuUuT COsSTLY

8-4. Off-street Surface
A. Area Requirements.

The total quantity of parking in
any one location will vary with
the needs of the facility. Criteria
for determining the number of
parking spaces for non-organi-
zational vehicles authorized for
various types of facilities are
listed in Table 4-1 of DOD 4270.
1-M.

1. Allocate 400 square feet per
car (includes access drives and
planting islands) for initial plan-
ning purposes. (DOD authorizes
35 square yards or 315 square
space with normal entrance and
exit.)

3. Minimize parking require-
ments of a facility by selecting a
site that will allow the sharing
of parking with other related
activities and will promote other
means of access, such as walk-
ways and bikeways, between
activities to reduce dependence
on the automobile.

3. Small parking lots are usual-
ly preferable to large lots, as
they enhance the visual environ-
ment by increasing the percent-
age of landscaped area to paved
area and allow more conform-
ance to natural topography (fig.
5-7). The unrelieved inonotony of
large parking areas may be al-
tered by developing alternative
designs, such as curvilinear
plans (fig. 5-8). However careful
design of curvilinear parking
lots is necessary to avoid exceed-
ing the authorized space per car.

fig. 57
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B. Locational Guidelines.

Locate parking facilities for
convenience and safety.

L. Locate off-street parking
convenient to building en-
trances.

'o Dead-end parking lots should
generally be avoided.

8. Provide the opportunity for
vehicular/pedestrian separation,
especially in large parking lots.

4. Develop parking on relative-
ly level areas to avoid excessive
cut and fill situations that cre-
ate erosion and landscape recon-
struction problems (fig. 5-9).

fig. 59

8. Use natural topography and
existing trees to visually screen
parking areas from adjacent fa-
cilities or other parking bays.

6. Headlight glare from park-
ing vehicles may be avoided in
residential areas if parking is
located at a lower elevation than
the structure. Parking located
on the downgrade can be easily
screened and will not obstruct
site lines from the structure (fig.
5-10). If site conditions necessi-
tate the location of parking at
the same level or at a higher
elevation than the structure,
various screening techniques
may be employed to shield head-
light glare and reduce the nega-
tive visual impact of the parking
lot.

42

fig. 5-10

C. Parking Lot Layout.

In order to economize on space

-and provide easy circulation,

parking areas should usually be
laid out with 90-degree stalls
and with aisles wide enough for
two-way traffic. Where a slow
rate of turnover is expected, 90-
degree parking is particularly

fig. 5-11
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desirable. Where a fast rate of
turnover is expected or where
required by site limitations, 60-
or 45-degree parking with one-
way aisles may be used. Howev-
er, the advantage of easy execu-
tion of 60- and 45-degree parking
is frequently offset by the incon-

venience of one-way aisles and

roundabout circulation.
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1. A separate parking area for
employees of a facility should be
considered to avoid a mixture of
all-day parking with customer
parking that has a fast turnover
rate. An employee parking area
should be physically separated
from the main parking area by a
barrier or should be located ad-
jacent to and with access off of a
service road to the facility.

&. Information on the design
vehicle and dimensions for typi-
cal parking areas, with stalls
arranged at 90 degrees, 60 de-
grees, 45 degrees and parallel to
the aisle, are illustrated in fig-
ures 5-11 through 520. Note
where the dimensions for peri-
meter parking stalls vary from
those in the interior and from
those against a wall.

3. When 90-degree on-street
parking must be used, increase
the stall length by 4 feet. When
60- or 45-degree on-street park-
ing must be used, increase the
stall length by 2 feet. For paral-
lel on-street parking, increase
the width by 2 feet.

4. When very large numbers of
cars must be accommodated, a
provision for small car parking
is encouraged. Separate bays or
portions of lots can be more
compactly designed and thereby
reduce the required amount of
paving per car. Small car park-
ing bays should be provided with
90-degree stalls, 7'-6" stall
widths, and 17°-0" stall lengths
with no overhang and 15°-0” stall
length on the perimeter where
an overhang is permitted. Driv-
ing aisles should be two-way and
18 feet wide. ‘
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8. To minimize conflicts with
street traffic, parking area en-
trances and exits should be kept
tothe minimum necessary for
neak-hour requirements and
located at least 50 feet from
street intersections. Provide a
minimum of 20 feet for the buff-
«r strip separating a parking
area from a street (fig. 5-21).

fig. 5-21

6. Avoid parking directly adja-
cent to buildings. Allow ade-
quate space for planting and/or
walks (20 feet minimum) be-
tween parking areas and adja-
cent buildings (fig. 5-22).

7. Walkways at the head of
parking stalls should be two (2)
feet wider than required by pe-
destrians to accommodate bump-
er overhang (fig. 5-23).

8. When islands are used to
separate parallel parking bays,
the minimum width should be
12’-0" to provide a margin be-
tween overhanging bumpers and
plants (fig. 5-24). Widths should
vary upwards to accommodate
existing topography and trees.

9- Intermediate islands, a mini-
mum of 9'-0" wide, should be
used to help define vehicular
circulation areas in large park-
ing areas. To be effective there
should be no more than 18 park-

ing spaces between islands (fig.
5-25). Islands can be staggered
and irregular in width to pre-
serve existing trees, creating a
natural or informal character,

or they may be aligned regularly
and of the same width, creating
a formal character (fig. 5-26).

D. Other Type Vehicles.

Consider parking requirements
of other type vehicles that may
use the parking lot.

1. Design special parking
spaces for recreational vehicles,
boats and trailers as needed and
w.th knowledge of their dimen-
sions and turning radii.

8. pProvide properly signed
parking areas for motorcycles
and motorbikes within parking
lots as needed. Parking lot cor-
ners can be used for motoreycle
and bike parking (fig. 5-27).



B. Parking Lot Detalls.

| R mll‘. Provide hard-sur-
faced paving for high-use park-
ing areas. Generally avoid grav-
el or cinder paving, except for
temporary construction uses.

&. Striping. Al parking spaces
and pedestrian crosswalks
should be properly striped to
define the space or crossing
area. Striping color should con-
trast with pavement color. Dou-
ble painted stripes between
stalls are more effective for en-

couraging orderly parking than

are single painted stripes (fig-
ures 5-28 through 5-30).
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fig. 5-30
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O UTRIRARE. Design drainage
as a function of parking lot size,
slope and drainage network loca-
tion. Drainage to the naturally
lower edge of a lot rather than
the center of a lot is preferable.

A o= - 8 o R
®. VUrBINg. Use continuous

curbing where possible to con-
tain and channel drainage and
to serve as wheel stops. Curbing
is easier to maintain and visual-
ly preferable to wheel stops, but
is more costly and must be de-
signed with ramps for the handi-

capped.

8. I.I‘ltm. Parking lot
light fixtures should be located
out of the way of traffic aisles
and parking stalls. Ideally, light-
ing poles should be located in
center or side islands, protected
by raised curbs (fig. 5-31). Poles
and fixtures should be in scale
with the setting while providing
the desired level of nighttime
illumination.

6. Scresn « Perimeter

screen planting of conifers can
effectively control the adverse
visual impact of parking lots
(fig. 5-32).(See Chapter 6: Plant-
ing.) In addition, screen planting
is an effective measure to pre-
vent snow drifting into parking
lots that are below surrounding

grades (fig. 5-33). Sereens must
be set back {from the pavement
areas so that drifts will accumu-
late on the bordering area rath-
er than on the pavement.

(. Barth Berms. Earth berms
can effeetively screen parking
lots from view along major road-
ways (fig. 5-34). Planted earth
berms along the perimeter of
the lot facing the street should
be designed relative to the 52°
viewing height, or eye level, of a
motorist. Earth berm design
should be appropriate to the

landscape character of the set-

ting, 1.e., it can vary from a nat-
ural, informal shape and land-
scape character to a more for-
mal character with even height
and regimented planting.



8. Overhead Canopy Use trees

in islands to relieve visual mo-
notony and to provide shade in
large parking lots.

8-8 Parking Structures.
A. Feasibility.

Because multi-level parking is a
more intense use of land, it
permits land conservation for

M -
other potential uses such as

building expansion and avoids
the adverse visual impacts of its
alternative—surface parking
lots. However, since construction
costs of parking structures are
typically five to six times great-
er than surface parking, a dense
land use configuration and a
relative scarcity of land are
normally required to justify
their provision,

B. General Guidelines.
1. m The siting of

multi-level parking structures must
be done in relation to an overall mas-
ter plan. Parking structures should
be located close to activities generat-
ing parking requirements. In this re-
gard, several well located smaller
structures are preferable toone large
structure.

8. Site Adaptation.

&. The design of multi-level
parking structures should gener-
ally conform to the design guide-
lines of Chapter 3: Buildings.

b. Topography. Use existing

topography to advantage in the
design of parking structures.
Multi-level parking structures
can be accommodated on steeper
topography more easily than
large surface parking lots
because large grade differences
may be negotiated in a relatively
short horizontal distance. This
can also facilitate dual level
access (fig. 5-35).
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fig. 5-35

C. Efficiency. An abovegrade
continuous ramp parking
structure is generally the most
efficient and economical
configuration. However,

the ramped (non-horizontal)
nature of the structure should
be carefully designed relative to
its appearance and relationship
to adjacent buildings (fig. 5-36).

fig. 5-38

B Danl Buccdbwmeand -  _1:
v. alli 1T0&eIDGis. Parking
structure roofs should be attrac-
tive from common vantage
points such as adjacent build-
ings or roads. Consider the po-
tential for creating attractive
and functional uses of parking
structure roofs, such as plazas
atop underground structures
(fig. 5-37), and recreational uses
such as roof gardens, play-
grounds, or tennis courts on
parking structure roofs (fig.
5-38).



Chapter 6. Planting.

Most military installations contain
generous areas of indigenous natural
vegetation. They have provided not
only a pleasant setting and visual
asset but also have served to
minimize the environmental impact
of development while also modifying

climatic extremes. In most older in-
stallations, past planting programs
for streets, installation boundaries,
open space and buildings have
reached maturity and provide a
character unmatched in more recent
development (figs. 6-1 and 6-2).




Section I

Observations
and Objectives.

6-1.
Typical Problems.

A. Buigets.

Budgets for plant materials
have often been eliminated or
reduced in recent developments,
creating stark, sparsely planted
facility settings (fig. 6-3).

B. Functional Uses.

Planting design is sometimes
misconceived as a means of
providing only decoration or
ornamentation, while ignoring
the many functional uses.

C. Maintenance.

The planting design and selec-
tion of plant materials has too
often ignored future mainte-
nance costs.

6-8.
Objectives.

The overall objectives of plant-
ing are to improve the physical
and psychological well-being of
people who live and work on mil-
itary installations. The specific
objectives of planting can be
stated as:

fig. 6-2

A. Preserve and Enhance
Bxisting Landscape
Resources.

Existing trees, forest lands and
detail planting features are
important resources and visual
assets that should be carefully
preserved and enhanced for
functional as well as aesthetic
uses.

B. Improve the Overall
Visual Quality.

Aesthetic and functional appli-
cations of appropriate plant
materials should be properly
recognized and employed to help
improve the landscape character



of military installations. This
objective includes: harmoniously
blending the built with the natu-
ral environment; providing scale
and comfort to pedestrian envi-
ronments; visually reinforcing
the hierarchy of the road net-
work; screening unsightly views
or elements; and buffering in-
compatible land uses.

Better use should be made of
plant materials for environmen-
tal quality and energy conserva-
tion. Plants can be effectively
used in a variety of environmen-
tal applications including soil
erosion control, air purification,
noise abatement and climate
modification.

fig. 6-3

D. Minimize
Maintenance

Requirements.

Appropriate plant selection and
detailing can minimize mainte-
nance requirements while im-
proving the visual quality of an
installation.

Section II:

A design process that includes
conscientious site analysis, site
design, plant selection and site
detailing should be employed to
achieve the desired objectives of
a planting program.

A. Site Analysis.

A complete site survey and anal-
ysis of existing conditions must
be undertaken, including an
inventory of both natural and
built environments. Site factors
of fundamental concern relative
to both the retention of existing,
as well as the installation of
new,plant materials include:

1. Visual factors
&. Climatic data
3. Existing vegetation
4. soils
8. Hydrology
6. Topography/slope analysis
7. Spatial analysis
8. Program analysis
9. Circulation patterns
10. Noise factors
11. Security requirements

18. Maintenanee requirements

B. Programming.

Before a planting design is be-
grun, development of a program
is necessary. A description of
user requirements and environ-
menta!l design objectives consti-
tutes the program. User needs,
environmental problems and
maintenance capabilities should
be carefully and thoroughly
studied. In general, facilities in
the 300, 500, 600 and 700 classes,
as described in AR 415-28,
NAVFAC P-72 and AFM 300-4,
Vol. 4, require some planting.
The extent of the planting will
vary with each class and with
each category of facility within
the class. The funection and
prominence of the facility
should be the guiding factor in
determining the scope of plant-
ing.

C. Conceptual Design.

After site analysis and program
data have been evaluated, a
conceptual design can begin.
This involves arranging plant
material masses on the site to
satisfy the needs and require-
ments established by the site
analysis and program. Plant
masses should be arranged in
terms of their intended use rela-
tive to their forms and sizes, as
opposed to specific species and
varieties. The primary concern
of the conceptual planting de-
sign phase is to provide solu-
tions to the functional require-
ments of the site, upon which
preliminary costing and phasing
can be developed.

D. Specification of Plant
Materials.

After a satisfactory conceptual
design is developed and ade-
quate funding is assured, a final
planting plan should be pre-
pared. This involves translating
the desired forms and sizes of
plant masses determined at the
conceptual phase into specific
species and varieties of plant
materials. To successfully make
this translation, a thorough
knowledge of available plant
materials and their functional
characteristics is required.

-
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6-4.
Principles.
A. Unity.

Unity is the most important
reqpirement of a good planting
design.

1. One means of producing uni-
ty in planting design is to en-
close an open space or frame a
vista. Open areas may be unified
into attractive landscape fea-
tures for a variety of uses such
as athletic fields and parade
grounds. Where a view beyond
the open area reveals objection-
able features in the winter, a
screen composed primarily of
evergreen material may be used.
Where the view beyond is pleas-
ant, deciduous trees and shrubs
may predominantly be used in
the landscape screen.

&. In an area of buildings oth-
erwise characterized by mun-
dane or incompatible architec-
ture, the colors and textures of
mature trees and shrubs tend to
lessen the contrast between
buildings, and visually unify the
total composition of the area
(fig. 6-4).
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MEDIATING ELEMENT
fig. 6-4

3. A plant or plant mass can be
either a focal object that prov-
ides visual delight or a support
element that helps to reinforce
or frame a focal element such as
a view, a piece of sculpture or a
building (fig. 6-5).

4. Plants can play two roles in
relating a building to its setting.
At a detail level, plants can vis-
ually integrate a building with
its site where the outdoor
ground plane meets the building
mass (fig. 6-6). On a larger scale,
plants can serve to naturally
blend a building with its overall
site setting.

B. Balance.

Balance is the arrangement of
masses (plants or groups of
plants) to achieve visual equilib-
rium by employing either a
symmetrical or asymmetrical
pattern.

1. Symmetrical or formal bal-
ance exists where the same
number, size and type of plants
are placed on each side of a vis-
ual dividing line such as a walk-
way. While informal or natural
arrangement of plants is often
desirable for overall appearance,
the importance of certain areas,
selected buildings or approaches
to them can be emphasized by
formal planting (fig. 6-7). For-
mality in planting requires high
maintenance to retain a consist-
ently satisfactory appearance.
Plant losses are conspicuous,
and difficult and costly to re-
place. Informal or naturalistic
plantings soften the environ-
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fig. 6-7

ment and, if losses occur, they
are inconspicuous and may be
replaced easily with small
plants. In planting along streets,
excellent design results may be
obtained by a combination of
formal and informal planting of
trees. Planting should be pre-
dominantly informal with only
occasional use of symmetry to
accent a particular architectural
or site feature.

8. Asymmetrical balance can be
achieved by using different
types of plants in a mass or
group which appear to balance.
A large shade tree may have a
balancing effect when used with
a group of smaller ornamental
trees or shrubs. Asymmetrical
balance is more difficult to cre-
ate because seasonal changes
and growth alter the appearance
of plants. However, if the plants
are carefully selected, asymmet-
rical balance throughout the
year is possible. Some deciduous
plants, for example, have
branching patterns which bal-
ance with other plants in the
composition even during the
winter when foliage color has
changed or disappeared.

C. Contrast.

Contrast is achieved by the
arrangement of plants in rela-
tion to each other in such a way

that differences in size, shape,
texture or color are apparent.
Plants can be selected and ar-
ranged to focus attention on
other plants, as in the case of an
evergreen hedge serving as an
effective background for flower-
ing shrubs. A mass of low plants
provides a good base for an en-
trance sign and in this way fo-
cuses attention on the sign. Sim-
ilarly, large trees may be used
to emphasize a building en-
trance (fig. 6-8) or a site feature,
such as a gateway. In both cases
the trees create a more human-
scaled environment and the con-
trast draws attention when seen
from a distance or close-up.

repetition of such variations.
Rhythm in color, shape or size
may also be used.

E. Color and Texture.

The color and texture of

plants can improve the appear-
ance of an area as well as serve
a functional use. Since light,
shade and observer location
affect both color and texture,
the amount of sunlight falling
on colorful plants should be con-
sidered in their location. Plants
having a distinctive texture will
look differently depending upon
whether they are seen with back
or front lighting or from a dis-

fig. 6-8

EMPHAS\O

D. Rhythm,

Rhythm is achieved by a
regular spacing of single plants
or of plant masses, such as a
row of trees or shrubs, or the

repetition of similar plant
groupings (fig. 6-9). Rhythm
produces emphasis and unity
and is especially effective in ar-
ticulating main routes of circu-
lation by street tree planting. A
more subtle form of rhythm on a
large scale may be attained by
variations in spacing and by

tance or close-up. Plant surfaces
may range from glossy to dull
and this also affects their ap-
pearance.

1. Colors are classified in two
basic emotional categories:
warm colors (red, orange, yellow)
which are stimulating, and cool
colors (violet, blue, green) which
are calming. Color can produce
contrast, such as flowering
shrubs with an evergreen back-
ground. Sharp contrasts should
usually be avoided. Large mass-
es of a single color of foliage or
blossom are generally more sat-
isfying than a heterogeneous
mixture of several colors. “One
of each kind” is a design style to
avoid. Care should be exercised
to pick colors which are harmo-
nious when seen together. Many
deciduous plant materials found
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TEXTURE
fig. 6-10

in most parts of the country
provide a variety of fall foliage
coloration. Some evergreens
such as holly produce good fall
and winter color with their ber-
ries.

&. Texturein plant materials
can be coarse or fine (fig. 6-10). A
plant will have a different tex-
ture depending upon the dis-
tance from which it is viewed
and its relationship to surround-
ing materials. A planting screen
which is intended to serve as a
security measure can be very
effective if it is composed of
rough, thorny plants.

L. Simplicity.

Layout plans should be broad
and simple in form so that ex-
cessive maintenance will not be
required. Shrub beds should be
simple in shape when they are
bordered by turf requiring mow-
ing. Isolated geometrically-
shaped beds of shrubs or ground
covers make mowing of turf
costly and detract from an or-
derly appearance. Large power-
mowing equipment cannot oper-
ate efficiently in areas cluttered
with isolated plantings. Hand
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trimming or the use of small
mowers can be very costly in
manpower. Lawn areas are sim-
pler to mow if trees are planted
in shrub beds or ground cover
areas. Small hard-to-mow turf
areas should be avoided by sub-
stituting ground covers or
shrubs that require less mainte-
nance.

@. Ultimate Effect.

Planting should be as perma-
nent as possible. In the choice of
plants and their arrangement,
the ultimate effect must be kept
constantly in mind. The overall
plan should indicate the plants
at approximately two thirds (2/3)
of their ultimate size which will
assist in providing the correct
spacing. Short-lived plants
which grow quickly should be
used only where an immediate
effect is essential or where, in
the course of time, they may be
removed as the space they occu-
py is filled by growth of the
more permanent plants. Tall-
growing plants should usually
not be planted under windows.
For example, evergreens, which
are forest trees in their native
habitat, would either cut off
light, air, and views from the
windows or they would have to
be sheared at frequent inter-
vals. Planting in the vicinity of
traffic intersections must be of a

low-growing or high-branching
variety so as not to biock vision
from passing vehicles. It is bet-
ter to choose trees and shrubs in
smaller sizes and wait somewhat
longer for the desired effects
than it is to compromise by sub-
stituting inappropriate species.
However, the use of a few large
trees as accents will help create
an early effect of permanence.

H. Spatial Articulation.

Plants can be used to create en-
closed spaces and to separate
spaces one from another (fig. 6-
11). They can also be used to
direct people through outdoor
spaces by visually defining and
reinforcing patterns of move-
ment (fig. 6-12). The degree of
enclosure, separation, or move-
ment depends to a large extent

fig. 6-11

fig. 6-12

upon the density, form and type
of plants used. Deciduous plants
vary with the season, whereas
evergreens do not.



lo Screen planting, unplying
that something is to be con-
cealed from view, is achieved by
the use of plants with dense,
abundzant folinze Planting
requires more room than a fence
or wall to bo efle “tive fur scieen-

ing purpeses. and regbires more
paintes . - ~ 4 0 area
hmitations v obit dse of

plants, a £ o0 or well softened
in appearuance with vines or a
few shrubs inray be a more effec-
tive and economical salution.
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a. Plact inatenials to he ased as
buffers inay be comprised of
lawn areas; shade trees planted
in groups; and combinations of
shade trees, flowering trees and
broad-leafed evergreen shrubs

(fig. 6-13).

8- The use of street trees is one
of the most effective means to
visually soften, complement and
define the road hierarchy. Trees
provide shade and improve the
overall visual quality of the in-
stallation. A systematic design
approach should be employed to
establish a ccordirated street
tree planting plurn for the entire
installation.

6-8.
Attributes.

A. Assthetic Values.

Plantings made for utilitarian
purposes, such as screening
service areas cr shading hot
pavements, will simultaneously
improve the attractiveness and
enhance the livability of an
area. Variet ; i introduced, vis-

tas may be created and bareness
relieved. A desirable effect of
planting is to cause apparent
reduction in the scale of struc-
tures. The oppressive feeling of
monumental scale is relieved by
proper planting. Building groups

tioning requirements for most
buildings result from solar ener-
gy absorbed by building sur-
faces. By simply shading those
portions of the building receiv-
ing the most sun, cooling re-
quirements can be significantly

Winter exposuwre

SOLAR RADIATION CONTROL
fig. 6-14

may be separated visually into
several pleasant framed units,
and individual buildings within
a group may be enhanced. The
use of shrubs and small trees
arranged in strategic groups
around a building often im-
proves the appearance by sof-
tening structural lines. This also
helps in integrating the building
with its site and diverting atten-
tion from unattractive structur-
al features. Vines on large,
blank masonry walls can be
pleasant but should not be used
where injury to the structure
may result.

B. Wildlife Conservation.

Plant materials are supportive
of wildlife and encourage the
number and variety of animal
species.

C. Bnvironmental
Controls.

1. Bnergy Conservatiea.

Skillful utilization of plants can
significantly increase the energy
efficiency of buildings. Air condi-

reduced (fig. 6-14). During sum-
mer months, trees can provide
shade and thus reduce cooling
requirements; during winter
months, the bare branches of
deciduous trees allow sunlight to
reach exterior surfaces and thus
help heat the building. (See
Paragraph 3-4: Adapt Buildings
to Natural Site Conditions, for a
thorough discussion of climatic
design considerations.)

Dense foliage is of some use in
absorbing and deadening noise
(fig. 6-15). In such locations as
open spaces between family
housing areas and main traffic



arteries, deep belts of planting
may prove beneficial in reducing
traffic noise. Sounds caused by
breezes rustling through the
leaves and branches can also
mask undesirable noise.

3. Wind Control. Windis a

climatic factor that can be ei-
ther pleasant or unpleasant
depending upon air tempera-
tures, relative humidity and air
velocities. Plants can be used as
a wind control device by break-
ing, guiding, deflecting or filter-
ing the wind (fig. 6-16). To pro-
perly design for wind control
using plant materials a basic

knowledge of air dynamics is
necessary. Information about
the directions of prevailing
winds and their average speeds
for different seasons of the year
is also necessary.

&. When plants are used as a
wind barrier, wind can generally
be affected for a distance of 2 to
5 times the height of the barrier
to the windward side and 10 to
15 times the height of the bar-
rier to the leeward side (fig. 6-
17).
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fig. 6-17
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B. Plants tend to be better
screens than fences or walls for
windbreaks because they permit
some degree of wind penetra-
tion. The distance of wind con-
trol on the leeward side is in-
rreased because less turbulence
is created. The most effective
density is a screen of about 60%
fig. 6-18).
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fig. 6-18

C. The depth of a shelter belt,
or wind screen, has no real ef-
fect on the amount of wind pro-
tection provided; the primary
factors providing effectiveness
are the height and density of
the plants (fig. 6-19).

do Irregular forms tend to pro-
vide a more effective windbreak
than evenly spaced plants. A
variety of plant species and siz-
es also provides a better wind-
break than one made up of one
species (fig. 6-20).

8. Evergreen plants that
branch to the ground are the
most effective windbreaks year
around. Deciduous trees and
shrubs are effective only in the
summer (fig. 6-21).

f. Wind velocities will be in-
creased if permitted to pene-
trate under a high canopied
tree. A gap in a windbreak will
also tend to create stronger
winds by funneling the air
through the gap (fig. 6-22).

‘o Snow'drifting may be con-
trolled by a series of plant bar-
riers which increase and de-
crease wind velocities. This can
be accomplished by sweeping an
area of snow with strong winds
and depositing it where wind
velocity decreases (fig. 6-23).

4. Yemperature
Modification. Vegetation
reduces the ambient air tem-
perature by the cooling effect

of transpiration (evaporation)

of water through the leaves and
also by shading the ground.
Natural vegetation covering the
ground tends to stabilize tem-
perature, decreasing extremes,
whereas paved surfaces usually
tend to increase temperatures.
Shade trees are important for
comfort practically everywhere
in the United States. In all
areas except genuinely subtropi-




fig. 6-23

\-———ge‘:/now drifts form

where wind velocities decrease

SNOW DRIFT CONTROL.

cal and tropical areas, deciduous
trees are best for this purpose
since they furnish shade only
during the summer and permit
sun to come through in winter.
Shade in parking areas is desira-
ble through the use of large-
growing trees spaced about 40 to
50 feet apart. However, certain
kinds of trees exude gummy
substances or attract insects
and should be avoided.

8. @Glare and Reflection
Aeduction. Glare and reflec-

tion resulting from man-made
materials found in the environ-
ment cause visual discomfort.
Plants can effectively soften
glare and reflection while adding
to the aesthetic quality of an
area. The degree of effectiveness
with which plants can do this
depends upon their height, dens-
ity and location (fig. 6-24).

GLARE g HEADLIGHT CONTRO
fig. 6-24

6. Brosion and Dust Oontrol.

&. Water is the most significant
aroding agent of soil. The two
oasic types of water erosion are

caused by splash and runoff.
Splash erosion is best controlled
by ground covers and deciduous
plants when in leaf. Runoff or
sheet erosion is best controlled
by grasses and plants with very
fibrous root systems (fig. 6-25).

D.Plants can help to control dust by
creating a barrier or by stabilizing
soil which is bare of vegetation.
Twiggy, dense branching plants are
effective as wind barriers. Ground
covers, grasses and plants with fi-
brous root systems are most effective
as soil stabilizers (fig 6-26). (See
TM 5-830-2/AFM 88-17, Chapter 2
and TM 5-830-3/AFM88-17,Chapters3,
for specific guidance on planting turf
and dust control.)

fig. 6-25

stable slope

EROSION CONTROL : WIND

6-6. »
Design Considerations

A. Preservation.

For the general enhancement of
developed areas, as much of the
existing vegetation should be
saved as is reasonably possible.

1. with high cost of extensive
planting operations to restore
cleared areas, often the total
cost of complete clearing cannot
be justified. In every case, the
cost of replacing existing vege-
tation should be weighed
against the cost of any special
measures which must be taken
for preservation, but the best
decision cannot be reached by
balancing costs alone.

8. Also to be considered is the
time required to re-establish




equivalent plant gmwth. This
analysis may Jushfy saving ex-
isting vegetation even if it
proves to be more costly initial-
ly. Where immediate control of
dust or erosion is of prime im-
portance, such a eonclusion may
be easy to reach. The reduction
of clearing and grading opera-
tions to a minimum contributes
much to conservation and envi-
ronmental protection, and low-
ers construction cost.

3. Fast-growing trees regarded
as weed types may comprise the
predommnnt native vegetation
in certain areas. Such trees are
sometimes worthy of preserva-
tion until new ornamental plant-
ings have matured and the weed
trees can be removed.

‘. During site construction,
minor variations in road and
walk design layout should be
made to avoid the destruction of
or damage to important vegeta-
tion.

B. Maintenanoce.

Maintenance and its resultant
costs may be kept to a minimum
by coordinated planning. Design
factors which are basic to eco-
nomical grounds maintenance,
and which should be considered
in the early design stages of a
project, are described below.

1. Drainage. Good drainage
of surface and subsoil is neces-
sary not only for the successful
growth of nearly all plants but
also as an erosion-control mea-
sure. Subsurface drains should
be installed when necessary to
correct conditions of excessive
soil saturation. An alternate to
subsurface drains, in some cas-
es, is to select plant materials
tolerant to wet conditions. Good
surface runoff of planted areas
will be assured by proper grad-
ing. See TM 5-830-4; NAVFAC P-
905; and AFM 88-17, Chapter 4.

8. m Steep slopes, if
planted in grass or other vegeta-
tive cover, are difficult and ex-
pensive to mow and maintain
and are subject to erosion. Good
grading design can often reduce
the need for steep slopes. Grass
slopes should not normally ex-
ceed a 3:1 grade, with top and
bottom rounded, to prevent ero-
sion and facilitate mowing.
Steeper slopes should be rip-
rapped or planted with ground
cover andfor other plants. Grad-
ing in the vicinity of existing
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TYPES OF PLANT MATERIALS

trees to be retained should be
avoided. Fill on and/or compac-
tion of the soil within the foliage
drip line will eventually kill the
tree.

80 Detail Flow-

er beds and sheared hedges re-
quire a great deal of costly
maintenance and should be used
sparingly in selected locations.
Where flower beds and sheared
hedges are appropriate, re-
straint in design is essential to
their effectiveness and upkeep.
Street trees should be located
between the sidewalk and build-
ings, leaving the strip between
the sidewalk and curb free for
installing and servicing under-
ground utilities.

shrubs

C. Plant Selection.

Trees, shrubs, ground covers,
vines and turf comprise the pal-
ette of elements in planting
compositions (fig. 6-27). The vari-
eties selected should be as few
as possible to satisfy the re-
quirements and objectives of the
design. By limiting the varieties
of plants, rather than cluttering
the design with a planting mix-
ture, clashing colors and forms
are less likely to occur, and a
unified composition will be cre-

fig. 6-27
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ated. Repetition with occasional
contrast contributes to a suc-
cessful planting design. In se-
lecting plants for a given pro-
ject, it is helpful to remember
their growth characteristics.
These characteristics are docu-
mented in landscape architec-
ture literature and are available
through libraries and govern-
ment publications, some of
which are listed in Appendix B.
Only those plants capable of
thriving with low maintenance
under actual site conditions and
which are able to produce the
desired effect should be chosen.
A guide to the selection of
plants-that can be used with
confidence may be gained by an
investigation of plants growing
at the project site and also at
the oldest parks and cemeteries
in the same general vicinity.



Species of plants, whether na-
tive or naturalized, found thriv-
ing under adverse conditions are
likely to be successful with mini-
mum maintenance. The ecologi-
cal association of plants is an
additional factor to be consid-
ered when selecting plants since,
in nature, plants grow in groups
requiring similar soil and climat-
ic conditions. Other important
factors in the selection of plants
are hardiness to temperature
extremes, requirements in terms
of soil fertility, ability to survive
in very wet or dry soil condi-
tions, the degree of tolerance to
wind or salt air, ability to be
transplanted and resistance to
insects and diseases. Recommen-
dations on the choice of plants
which are tolerant of specific
site conditions can be obtained
from the Agricultural Extension
Service; Soil and Water Conser-
vation District; or from Federal,
State, County, and City park
and forest agencies.

1. Trees and Shrubs. To

assure maximum effectiveness
with the lowest maintenance,
emphasis should be placed on
the use of trees instead of the
extensive use of shrubs. Proper-
ly selected trees will utlimately
be less expensive to maintain
than shrubs and they are more
effective for environmental con-
trol. Clean, simple but effective
planting designs can be achieved
with trees and lawns and the
judicious use of shrubs.

&. Bvergreen and
Decidwous. Deciduous trees

offer a wide variety of effects
because of seasonal changes,
flowers, berries, fruit, and color
and texture of bark. Evergreen
trees and shrubs are advanta-
geous, if adaptable to the area,
because they provide green color
and contrasting background

when deciduous plants are leaf-
less. In southern states a wide
variety of evergreen shrubs is
readily available for use, but in
more northerly areas the selec-
tion may be hmlted or costly.
Where the latter is true, decid-
uous shrubs may be used for
the greater part of the planting,
introducing evergréen plants
only at focal points in conjunc-
tion with important features
and structures. In many areas
of the country deciduous trees
are very desirable since during
cool months they permit a maxi-
mum amount of sunlight to
penetrate.

8. VInes. The use and selection of
vines must be very au'efully done.

A ncer srtorac alicelh he e oo
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drils and disks or root-like hold-fasts
which can damage wood or masonry
walls. Maintenance and repair work
can be difficult and costly if vines
must first be removed. Generally,
vines should be restricted to arbors,
trellises and structures other than
buildings.
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Outdoor pedestrian-oriented
spaces are often desirable in
high employment and dense res-
idential areas. When these
spaces are enclosed or partially
enclosed by buildings and are
enhanced with appropriate land-
scaped features while being sep-
arated from traffic, parking and

Chapter 7. Plazas and Courtyards.

other distractions, they can
provide an attractive and relax-
ing contrast to activities and
facilities around them. A plaza
can serve as an entrance space
to an important group of build-
ings. A courtyard in an office
complex can provide pleasant
views from the interiors of the

A .
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surrounding buildings as well as
a place for lunchtime relaxation.
In a residential area, courtyards
can provide a space for informal
gatherings and active recrea-
tion. For convenience, the term
“plaza” will be used throughout
this section to include both pla-
zas and courtyards.

-
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Section I:

Observations
and Objectives.

7-1.
Typical Problems.

A. Location and
Function.

In the past there has been a
general lack of plaza facilities
within installations, a fact that
may express an oversight in
considering user needs. In many
cases, either an existing plaza or
the opportunity to create a pla-
za has been usurped by the insa-
tiable demands of parking, de-
stroying the original design in-
tent and attractiveness of the
facility. Many existing plazas
are uninviting to active use be-
cause of their scale, use of plant
materials or lack of considera-
tion for climatic conditions (fig-
7-1).

fig. 7-1

fig. 7-2

B. Materials and Details.

The materials and detailing of
plazas often reflect improper
consideration for maintenance,
wear and climate factors.

7"0
Objectives.
A. Locate Plazas

Response to user
Roguirements.

Exterior spaces provide desira-
ble spatial experiences relating
interior building spaces to the
exterior circulation and open
space systems of an installation.
A range of functions from pas-
sive visual enjoyment to active
recreation can be appropriately
provided by plazas.

The design of plazas and court-
yards should vary in accordance
with their architectural setting

and climatic conditions as well
as intended use. The medieval
Italian piazzas, so fondly imitat-
ed by urban designers, can be
extremely inhospitable and inap-
propriate in cold northern cli-
mates. Properly designed plazas
and courtyards should relate
harmoniously with the architec-
tural and natural site character
of their surroundings, and mod-
erate climatic extremes.

C. Roduce Maintenance.

The materials, details and site
furnishings utilized should min-
imize required maintenance
while reinforeing the architec-
tural character and site design
concept of adjacent buildings.
Grass and trees are appropriate
in passive areas with light
usage, and can be used to pro-
vide shade and reduce sun glare
and temperature extremes. In
high use areas with heavy pe-
destrian traffic, paving, tree
grates and ground covers are
appropriate to reduce mainte-
nance and wear (fig. 7-2).



E
:

Guidelines.

7'8.
Potential Uses of Plazas.

Establish plazas in response to
user requirements. Possible
functions inciude:

A. Entranceway.

A plaza may function as a for-
mal entrance space to a building -
or group of buildings. As an en-
trance space, the plaza should
accommodate and direct pe-
destrian traffic to the building
(fig. 7-3).

BSochlScttin‘

A plaza may provide an atmos-
phere for relaxation and provide
opportunities for people to min-
gle, gather for lunch, or simply
enjoy conversation (fig. 7-4).

r\REE&EATIm AREA

fig. 7-5

C. Recreational Area.

Plazas may provide and encour-
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sive and active recreation
(fig. 7-5).

D. Visual Delight.

Plazas can offer pleasant views
and visual relief for visitors and
occupants of a building (fig. 7-6).

VISUAL DELIGHT
fig. 7-6

E. Multifunctional
Pacility.

Most often plazas serve several
functions but have one primary
use.

7-4.
Site Design
Considerations.

A. Site Feasibility.

Consider user needs and poten-
tial volume of pedestrian activi-
ty as the major factors affecting
project feasibility. The amount

of potential pedestrian activity
will determine to a large extent
the design and maintenance
requirements of a plaza.

B. Site Sstting,

Plazas should be designed ap-
propriately to their setting. A
thorough site analysis should be
conducted prior to design and
include the following:

e
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SPATIAL ANALYSIS
fig. 7-7

1. Spatial Analysis. in

many instances on military in-
stallations, locations for plaza
development are already spatial-
ly defined by existing structures.
In other instances, there is little
or no existing definition. The
desired degree of spatial defini-
tion as well as the character of
the space should be determined
initially (fig. 7-7).

8. Topography. Plaza design
should incorporate existing topo-
graphic relief into its form
where possible to add visual in-
terest, preserve existing vegeta-
tion, and minimize cut and fill
costs.

3. Micro-climate. Micro-

climate evaluation is an impor-
tant factor in determining hu-
man comfort within proposed
plazas. Wind intensity and direc-
tion, sun angle, duration of di-
rect sun, average monthly tem-
peratures, and seasonal precipi-
tation for a proposed site should
be evaluated during the site
analysis stage of the design pro-
cess.

4. Circulation. Existing and

proposed circulation patterns,
including pedestrian, vehicular

61



CIRCULATION
fig. 7-8

and service traffic should be de-
termined initially. Circulation

patterns should be a major fac-
tor in the plaza design (fig. 7-8).

8. Views. Views, both to the
proposed plaza from surround-
ing strategic viewing positions
and locking from the proposed
site, should be considered in

fig. 7-9

ﬁg 7-10

terms of the potential role in the
final plaza design (fig. 7-9).

. Spatial Organization.

The manipulation of space is a
major design tool in the formu-
lation of a plaza. To successfully
organize and alter a space rela-
tive to its surrounding environ-
ment, several elements of spa-
tial organization must be consid-
ered, including:

|
1. Space

o Plaza develop-
ment should occur in conjune-
tion with existing and/or pro-
posed buildings which contain or
partially define a plaza space.
The buildings and the space
should relate in a functional and
visually compatible manner. The
design: of the plaza space must
be integrated with adjacent
buildings through the use of
compatible scale and form (fig. 7-
10).

8. Scals. The spatial relation-
ship between plaza and build-
ings is the primary determinant
of its scale, which can vary from
a small intimate space to a large
monumental space. The follow-
ing ratios of building height to
plaza width serve as guide-
lines {or establishing a spatial
definition at a scale and charac-
ter that is appropriate for its
intended use (fig. 7-11).

fig. 7-11

&. To establish a visual sense of
enclosure, the ratio of length of
plaza to height of building
should not exceed 1:1.

P. To maintain a visual sense of
space, the ratio should not ex-
ceed 2:1.

€. To maintain a visual sense of
place, the ratio should not ex-
qeed 31

3. Orientation. The orienta-
tion of the plaza should be de-
termined initially. A plaza may
focus primarily inward or out-
ward. An inwardly focused plaza
creates a sense of visual con-
tainment, while an outwardly
focused plaza directs or frames
views beyond the plaza (fig. 7-
12). The functional requirements
of the space will often determine

its orientation.
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SPATIAL ARTICULATION
fig. 7-13

4. Spatial Articulation.

The volumetrie definition of a
plaza space to reinforce its in-
tended function is termed spa-
tial articulation. This may be
accomplished through careful
design of the ground plane (pav-
ing, ground cover), middle plane
(walls, trees, shrubs), and over-
head plane (tree canopy, trellis)
as well as in changes of level
across the plaza space (fig. 7-13).

7‘80
Materials and Details.

Use appropriate materials, de-
tails and furnishings to create
an appropriate plaza character,
to reinforce its spatial and func-
tional design concepts, to relate
it compatibly with adjacent
buildings and to minimize
maintenance requirements.

A. Paving.

1. Refer to Chapter 8: Walk-
ways, for a discussion of paving
surfaces.



PAVING : SEFARATION

fig. 7-14

8. Usea change in paving ma-

terials to indicate a distinct sep-
aration between pedestrian and
vehicular traffic areas (fig. 7-14).

’o Choose surface materials for
durability, visual accent, com-
patibility, scale and form.

4. Paving in high-use public
places should provide hard, dry,
non-slippery surfaces that can
carry pedestrian traffic and oc-
casional maintenance and emer-
gency vehicular traffic.

8. Use paving materials to
provide a sense of direction - for
example, marking a path ‘
through a plaza. In this case,
either the same material could
be varied in pattern to delineate
the pathway, or a change of
material might be used. If an-
other material is chosen, it
should be compatible with the

.° -‘. ~‘.:'§ : e
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PANING : DIRECTION

fig. 7-156
background and not provide too
sharp a contrast (fig. 7-15).

‘o Use paving materials to
provide a warning - for example,
to indicate a change in level or a

pedestrian path crossing a ve-
hicular path. Demarcations that
are integrated into the plaza
paving, rather than a sign, are
most effective (fig. 7-16).

7- Use paving to provide a scale
reference. Usually smaller-scale

paving indicates a more person-

abie domain, and larger-scale a
more public domain.

8. Use paving materials to
define and reinforce the charac-
ter of distinct areas within a
plaza - for example, to set off
small informal seating areas
from large public gathering
areas in terms of the paving
pattern and delineation.

PAVING : WARNING

’o In a hot climate, minimize
paving to reduce reflected solar
radiation and air temperatures;
planting areas should predomi-
nate over paved areas to facili-
tate shade and air cooling.

10. Carefully detail the edges of
paved areas:

4. For paving against buildings
consider drainage slope away
from the building and compati-
bility of materials.

b. For paving against grass
areas consider mowing require-
ments.

€. For paving against curbs
and other hard surfaces con-
sider snow removal and drzain-

age.

B. Plant Materials.

Use plant materials in plazas to
define spaces, modify climate,
and provide scale and aesthetic
elements. A variety of plant
materials can be used. Decid-
uous trees are ideal in some
regions because they provide
shade during hot summer
weather and permit warm sun-
light to penetrate the space dur-
ing cooler months (fig. 7-17).(See
Chapter 6: Planting.)

C. Water Features.

Pools and fountains can provide
a desirable aesthetic and func-
tional element to a plaza design
(fig. 7-18).




WATER FEATURE

1. Use basins, pools, and foun-
tains to provide visual relief in
areas set aside for socialization
or recreation, or to provide a
visual focal point in more formal
plaza designs.

&. Use water features to tem-
per the micro-climate of plazss.
Water generally has a cooling
effect and can be used to relieve
excessive heat and dryness, es-
pecially in hot arid climates.

8. Fountains and cascading
water features can provide not
only an element of visual delight
but also auditory relief in pla-
zas. The sounds of these water
features are very attractive and
restful in their effect on people.

4. Although fountains are ap-
propriate in diverse climates,
their maintenance considera-
tions vary. For example, in
northern climates, fountains
and pools should be designed to
facilitate drainage during cold
winter months, so that ice will
not crack masonry, conduit pipes
or spray fountain apparatus.

DRAINAGE
fig. 7-19

D. Drainage.

In the development of plazas,
water runoff is usually increased
because the amount of paved
area is increased. This runoff
must be handled by an adequate
storm drainage system.

1. Drainage systems should be
incorporated into paving pat-
terns and details (fig. 7-19).

3. Drainage can provide water
to plant materials through the
use of tree grates or porous
pavement treatments (fig. 7-20).

B. Steps and Ramps.
Steps and ramps are important
design elements used in making
transitions between different
plaza levels. Design guidelines
on steps and ramps are covered
in Chapter 8: Walkways. It
should be stressed that steps
and ramps should be designed
for maximum convenience and
comfort relative to plaza func-
tion and visual considerations
(fig. 7-21). Furthermore, ade-
quate provisions for the handi-
capped must be provided.

E Lighting.

Lighting is an important ele-
ment in the design of plazas. It
can provide general illumina-
tion, accent, or mood, depending
on the desired intensity and col-
or rendition characteristics of
the light source. Lighting stand-
ards themselves are also impor-
tant elements in providing scale,
defining space and adding visual
interest to the design of plazas
(fig. 7-22). The elements of light-
ing design are covered in Chap-
ter 11: Lighting.

@. Benches and Seating.

Benches are important function-
al components of plaza design.
They can also act as sculptural
elements. They may be indivi-
dual elements or incorporated
into the design of planters and
walls. Those with backs are gen-
erally more comfortable. Foun-
tain or planter walls can also



serve as plaza seating surfaces
(fig. 7-23). Design guidelines for
benches and seating are found
in Chapter 12: Site Furnishings.

H. Provisions for the
Handicapped.

Refer to Chapter 8: Walkways,
and Chapter 12: Site Furnish-

ings.







Chapter 8: Walkways.

Pedestrian-oriented site plan-
ning and design can contribute
much to the convenience, com-
fort and enjoyment of daily ac-
tivities. In addition, energy con-
servation necessitates reduced
dependence on the automobile
and encouragement of pedestri-
an and other energy-efficient
alternatives.




Section I:

Observations
and Objectives.
8-1.

Typical Problems.

A. Network.

Visitors, employees and resi-
dents of military installations
are heavily dependent upon the
automobile, in part due to dis-

persed locations of related facili--

ties and the lack of alternative
circulation systems at many mil-
itary installations. Pedestrian
facilities are generally limited to
sidewalks which often show lit-
tle consideration of pedestrian
generators, volumes and desire
lines of travel, or the special
needs of handicapped persons
(fig. 8-1).

B. Pedestrial/Vehicular
Separation.

Separation of pedestrian and
vehicular circulation networks is
often neglected. In many cases,

fig. 8-2

the pedestrian network is dis-
continuous, foreing pedestrians
to use roadways or to create
footworn paths, a situation espe-
cially hazardous to children

(fig. 8-2).

C. Amenities.

Pedestrian facilities are often
lacking in amenities and ele-
ments of visual interest. Instead
they are generally located with-
in an automobile-dominated en-
vironment which is neither
pleasant, safe and delightful
nor conducive to encouraging
pedestrian travel (fig. 8-3).

8-82.
Objectives.
A. Provide Safe and

Secure Pedestrian
Circulation Facilities.

The primary hazard to pedestri-
ans is the moving vehicle. With
no protection, the pedestrian is
extremely vulnerable to injury.
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travel. The design of the pe-
destrian system should minimize
all of these hazards.
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Potential Demand.

Attractions and generators of
nedestrian movement should be
linked by a logical network. New
pedestrian facilities can result
in increased pedestrian activity
if there is a valid potential de-
mand.

Pedestrian facilities should take
maximum advantage of areas of
visual enjoyment and be sepa-
rated from the inhospitable in-
fluences created by automobiles
and trucks.

D. Facilitate Movement
and Access to Facilities

by the Handicapped.

With proper sensitivity and consid-
eration early in the design process,
pedestrian circulation facilities may
be designed to accommodate all per-
sons. The modification of existing
facilities for use by the handicapped is
often more difficult but can be ac-
complished. (See DOD 270 IM for
specific guidance. Navy personnel are
to follow the specific guidance in
DM-1 Series.)

Section II:

A pedestrian walkway system
should have five essential char-
acteristics:

A. Continuity.
The basic walkway system

should provide a continuous,
unbroken circulation network.

The network should be complete,

clear and legible for pedestrians
to reach their destination,
whether the pathway is curved
or straight (fig. 8-4).

B. Safety.

Walkways should provide safe,
short crossings of roadways.
Walkways should also be free of
obstructions that would pose
safety hazards. Walkways in
locations away from streets
should be lighted and integrated
into the area development plan

to enable visual surveillance of
thao nath /e R858) Tho harizantal
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alignment of walkways should
usually follow the natural topog-

raphy. Steps along the pathway
should be avoided if possible.

fig. 85

C. Comfort.

Comfortable walking surfaces
must be smooth, dry and level.
They must have adequate width
to handle the expected type and
volume of traffic. Steep inclines
should be avoided unless steps
or ramps are used. Protection
from hot sun, cold winds and
rain is desirable and can be
provided by either plant materi-
als or structures. Separation
from vehicular traffic, areas of
toxic or noxious fumes and loud
or abrasive noise is essential for
pedestrian comfort as well as
health and safety. Intermittent
comfort features such as bench-
es and drinking fountains fur-
ther promote pedestrian comfort
(fig. 8-6).
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CONNENIENCE. ¢ DELIGHT

fig. 8-7
D. Convenience.

Walking is a preferred means of
transportation when destina-
tions are close, when relaxation
and exercise are desired, and
when energy conservation is
being promoted. Generators of
pedestrian traffiec should be con-

maximum walking distances. By
accommodating user needs, pe-
destrian travel can become a
convenient alternative to the
automobile. Walkways to shop-
~‘ng and work locations should
be as short and direct as possi-
ble while recreation-oriented
paths should be more indirect
but scenic (fig. 87).

B. Delight.

Pathways can provide unexpect-
ed vistas, new discoveries and
visual experiences that are more
varied and exciting than those
provided by automobile travel.
The pedestrian circulation sys-
tem should be designed to pro-
vide visual delight to encourage
pedestrian use and enjoyment of
the network.

WALKWAY O ¢ D STUDY

fig. 8-8

8-4.
Designing Walkways.
A. Site Design Surveys.

There are two basic studies nec-
essary to establish the frame-
work within which an overall
pedestrian walkway system can
be designed:

fig. 89

fig. 8-10
1. Origin-Destination

s+ The origin-destination
survey identifies the location of
primary and secondary genera-
tors of pedestrian traffic. Pri-
mary generators generally are
residential areas, parking facili-
ties, transit terminals and simi-
lar facilities. Secondary genera-
tors are generally areas or facil-
ities which are destination
points primarily accessible by
walking, such as athletic fields.
Other information identified by
this survey includes pedestrian
volumes between different facili-
ties, walking distances between
all major pedestrian destina-
tions, and identification of
routes which carry the largest
amount of daily travel (fig. 8-8).

zo m m. The safe-
ty study identifies actual and
potential pedestrian-vehicle
conflicts. These studies provide
the basis for determining neces-
sary pedestrian-vehicular net-
work separations and pedestri-
an-vehicular coordination
through various signalization
and signing techniques.

fig. 8-11

The pedestrian walkway system
should be designed as a hier-
archical network that provides
different levels of use and con-
venience based upon the volume
of pedestrian traffic and trip
purpose. The origin-destination
survey provides the basic data
to design the network hierarchy.
The design of each segment of
the walkway should reflect its
role within the overall network
plan.

1. Primary . This
walkway classification is for
those segments of the network
that carry the highest volumes
of pedestrian traffic between
major activity centers or traffic
generators. Primary walkways
are generally characterized by:
hard surface paving; high light-



ing levels, depending upon loca-
tion; a high level of pedestrian
amenities, including benches
and water fountains; and refine-
ment of landscape features
along the walkway (fig. 8-9).

&. Secondary Walkway.

This walkway classification is
for moderate volume segments
of the network that provide a
direct interconnection between
activity centers. Secondary
walkways are generally charac-
terized by: hard surface paving;
lower lighting levels; fewer
amenities, such as seating and
drinking fountains; and quality
landscape features along the
walkway. The majority of walk-
ways within installations would
fall into this category (fig. 8-10).

walkway classification is for in-
frequently used walkway seg-
ments such as recreational
paths. These walkways genéral-
ly tend to be less direct but
more scenic in character. Ter-
tiary walkways are generally
characterized by: hard surface
or soft surface paving, such as
wood chips; low illumination
levels, if any; and a natural
landscape character along the
pathway (fig. 8-11).

4. Troop Movement Paths.

Installations with training facil-
ities require special walkways
for troops marching in forma-
tion between classrooms, bar-
racks/dining hall facilities and
parade grounds. These walk-
ways should be hard surface and
of adequate width to accommo-
date personnel walking four
abreast (fig. 8-12).

C. Walkway Locations.

Often the combination of pe-
destrian and vehicle traffic on
one right-of-way is detrimental
to both users. The tempo and
physical environment of these
two forms of movement are gen-
erally incompatible and require
Bome degree of separation.

1. Parallel to Street. waik-

way locations parallel to the
street can be acceptable, de-
pending upon the volume of ve-
hicular and pedestrian traffic
and the adequacy of the street
right-of-way width to provide
some degree of separation (fig.
8-13).

&. Planted buffer strips should
separate walkways from major
roadways (fig. 8-14).

b. Improved walkways and
pedestrian-vehicular separation
can sometimes be accomplished
by transforming unsafe parallel
parking lanes into planted buff-
er strips that can accommodate
wider sidewalks and the provi-
sion of pedestrian amenities
such as benches or bus stops.

C. Walkways on both sides of
the street may not be necessary
if pedestrian and vehicular
traffic is low, especially in lower
density residential areas. The
test of need is its anticipated
use and its role within the over-
all pedestrian network.

8. Interior to the Site.

Pedestrian walkways are often
best provided within the interior
of a development site (fig. 8-15).
This creates a pedestrian circu-
lation system that is separated
from vehicular traffic and that
promotes increased utilization of
a single walkway by serving ex-
isting buildings on both sides

without the disadvantages of
unsafe street crossings, traffic
noise, fumes or splashing. Safe-
ty from assault must be consid-
ered when the pedestrian is
removed to a less active area.
Lighting levels must be appro-
priately provided.

3. Arcades. Pedestrian ar-
cades along buildings encourage
walkway use and comfort, espe-
cially in certain climates (fig. 8
16). Arcades provide protective
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cover from hot summer sun and
inclement weather conditions
which otherwise would tend to
be a strong deterrent to walk-
ing. Wherever possible pedestri-
an walkway arcades should be
incorporated into building de-
sigms in major activity centers
as part of the overall pedestrian
walkway system.

4. Grade Separated

Wherever possi-
ble and practical, high-use pe-
destrian walkways that cross
major roads should be grade
separated from the véhicular
circulation system to provide
safety and convenience to both
pedestrians and motorists.
Grade separation can be accom-
plished by either overpasses or
underpasses.

overpasses are generally the
best means of grade separation
and are best accomplished when
the pedestrian network can be
maintained relatively level with-
out the need to climb stairs to
cross the road. Their suitability
depends largely on topographic
conditions and the ability to
depress the elevation of roads
where they are to be crossed by
the walkway structure (fig. 8-17).
Another form of pedestrian
overpass is the second level
walkway; this may have some
application in densely developed
areas where buildings across the
street from each other can be
connected by a second level
bridge if the pedestrian traffic
demands between the two justi-
fy such a need (fig. 8-18).

ELEVATED WALKWAY
fig. 8-18

b. Underpasses. Pedestrian
underpasses are the second bas-
ic means of pedestrian-vehicu-
lar grade separation. To be ef-
fectively used, such facilities
should be relatively short, wide,
well ventilated and lighted and
not entail extensive stair climb-
ing (fig. 8-19).

.',o

Hlements of the
Pedestrian Network.
A. Sidewnlks.

1. Width. Provide adequate
sidewalk widths to handle the
anticipated type and volume of

pedestrian traffic. In general, a

minimum width of 4’-0” is required
for sidewalks. (See DOD 4270 IM
NAVFAC DM-5 Series; and AFM
88-7, Chapter 5.)

&. Paving. Surfaces which
are safe for all pedestrians, in-
cluding the handicapped, are
stable, firm, and even, but have
a non-skid surface and a mini-
mum number of expansion and
contraction joints. Surfaces can
be categorized into three basic
types.

&. Hard Surfaces. Asphalt, con-
crete, tile and brick laid in con-
crete are firm and regular sur-
faces well suited for walking,
wheelchairs and baby carriages.
Joints are filled and less than
one-half inch wide. Ice and snow
removal from these surfaces is
easiest and may be performed
without damage to the surface.
Installation costs are high but
maintenance costs are low. Con-
crete is especially well-suited for
sidewalks because of its long
economic life.

B. Variable Surfaces. Cobble-
stones, flagstone, exposed ag-
gregate, brick laid in sand, w
decking and wood pavers laid in
sand are irregular surfaces with
wide joints which make wheel-
chair and baby carriage move-
ment difficult (fig. 8-20). Ice and
snow removal is difficult and
may damage the surface. These
surfaces are characterized by
moderate to high installation
costs and moderate maintenance
requirements.

C. Soft Surfaces. These include
earth, grass, and bark; their ir-
regular and soft surfaces make
walking difficult, especially for
handicapped people, are more
susceptible to erosion, require
more maintenance, but are less
costly to install. Gravel, pebbled,
and soil cement surfaces are
other irregular but harder sur-
faces that are less susceptible to
erosion and easier to maintain.



fig. 8-20
3. Gradients. Walkways with

a slope gradient equal to or less
than 3% are preferred. Any
walkway with a slope greater
than 4.2% (1:24) should be des-
ignated as a ramp. Sustained
walkway grades greater than

WetF U LA.UVUJ JLIVUIU IIAATYL & ST VYR
landing at least 6x6 feet at 60-
foot intervals for rest and safe-
ty. Walkways should have a
slightly sloped or crowned cross
section to minimize icing and
they should have positive grades
to prevent ponding.

B. Intersections. -

1. Walkway-Street
Intersections.

&. Channelize pedestrian traffic
to designated crosswalks that
provide safe and convenient
street crossings. Pedestrian
crosswalks can be of two types:
street intersections or midblock.
Crosswalks at street intersec-
tions with traffic signal controls
are the best locations. Midblock
crossings between intersections
should generally be avoided be-
cause of their inherent safety
problems; they should be limited
to conditions where street cross-
ings at signalized intersections

are infrequent and inconven- -

ient.
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B. Crosswalks should be de-
signed with clear and generous
crosswalk patterns of bright col-
ored, broad stripes, either ap-
plied or set into the pavement;
sidewalk corner panels should
provide curb-cut ramps for the
-handicapped that are contoured
to the sidewalk; sidewalk corner
panels that are colored or tex-
tured to provide a visual and
tactile warning surface of the
impending traffic conflict are
preferred; chatter strips that
warn approaching vehicular
traffic are desirable at major

fig. 822
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pedestrian crosswalk areas;
street furniture such as mail
boxes, newspaper racks or traffic
control boxes should be clus-
tered adjacent to the sidewalk
corner panel so as not to impede
pedestrian traffic (figs. 821 and
8-22).

&. Walkway-Bikeway
M Demgn in-
tersections with warning stripes
to alert both bicyclists and pe-
destrians of potential conflict
(fig. 8-23).
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Bxit mm Door-
way landing areas between exits
and the walkway should provide
an adequate queuing area for
exiting pedestrians that will not
impede or conflict with pedestri-
an traffic flow along the walk-
way (fig. 8-24). These landing
areas should be level with or
ramped to the walkway for the
handicapped.

fig. 8-23
26" mn. :
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WALKWAY- BAKEWAY INTERSECTION

4. Walkway-Walkway
m: Special de-

sign treatment should be consid-
ered where two walkways inter-
sect; these areas are ideal loca-
tions for informational directo-
ries as well as other pedestrian
amenities such as seating, a
drinking fountain or a focal
point feature. The intersection
should be adequately sized to
handle pedestrian cross-traffic;
pedestrian amenities should be
located to flank the intersection
and not impede pedestrian traf-
fic flow (fig. 8-25). (See Chapter
12: Site Furnishings.)
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PUILDING EXIT LANDING
fig. 8-24
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WALKWAY INTERSECTIONS

fig. 8-25

C. Steps.
1. Overall Dimensions.

The minimum clear width for
any exterior steps should be
4’-0” The maximum rise between
landings for unprotected steps
exposed to the elements is 4’-0";
where overhead weather protec-
tion is provided, a rise of 6'-0”
between landings is acceptable
(fig. 826). Steps with less than
three risers should generally be
avoided because their lack of
visual prominence may result in
accidents.

8. Risers and Treads. An

steps in a series should have a
uniform tread width and riser
height. A general formula for
proportioning riser height to
tread width is twice the riser
height plus the tread width
equals 26 inches. Riser heights
for exterior stairs should be

- U
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STAIRS - MINIMUM DIMENSIONS

fig. 8-26

between 5 and 7 inches while
tread widths should be between
11 and 17 inches. A 5-3/4" riser
with 14-1/2" tread is preferred.
Steps should have solid risers
and a rounded or chamferred
nosing with a contrasting, non-
slip surface at least one-inch
wide on both riser and tread

edge (figs. 8-27 and 8-28). Pitch
stair treads forward at 1/8" per
foot for surface drainage.



3. m Exterior steps
should have an average level of
illumination which ensures safe
nighttime use. (See Chapter 11:
Lighting.)

HANDRAILS
fig. 8-29

4. Handrails. Handrails for
exterior steps should be provid-
ed on both sides. Handrails
should extend past the tread,
both at top and bottom of the
steps, and should be continuous
across landings where there is a
drop-off. They should also be
round or oval in cross section
and the ends should be either
rounded or turned into the wall
(figs. 8-29 and 8-30).

Any walkway surface with a slope
gradient in excess of 4.2% (5% for
Navy)is considered aramp. With the
recognition of the necessity of provid-
ing access to facilities for handicap-
ped persons, the use of ramps has
become more prevalent. Ramps
require a significant horizontal
dimension in relation to the

change in elevation that is
achieved; therefore, their visual im-
pact is greater than that of steps

for non-handicapped persons.
Because of the increased visual
impact of ramps, changes in
grade should be carefully consid-
ered as early as possible in the
design process. It is generally
desirable to minimize the need
for grade changes, if possible,
and to compatibly integrate nec-
essary ramps into the site and
building design (fig. 8-31).

B. Street Furaiture.

Walkway design should be coor-
dinated with street furniture
such as seating, trash recepta-
cles, drinking fountains, light-
ing, etc. to accommodate pe-
destrian needs. These site fur-
nishings should generally be
located in distinct rest areas
adjacent to the walkway for
pedestrian enjoyment and relax-
ation (fig. 8-32). (See Chapter 12:
Site Furnishings.)
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Since the late 1980’s, the popu-

larity of the bicycle as a means
of recreational and destination-
oriented travel has increased
dramatically. The energy crisis,
concern for physical fitness and
increased recreational time are
primary factors influencing this
surge in bike ridership. In-

creased use of bikes on military

Chapter 9. Bikeways.
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ati n easi
sulting pressure
for better and safer facilities for
bike travel and storage will in-
creasingly be felt by installation
planners and engineers. Bike
travel should be encouraged not
only to conserve energy but also
to reduce automobile parking

requirements.
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